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SOME OBSERVATIONS ON THE DEVELOP- 
MENT OF ENDOGONE MALLEOLA HARK. 


Leva B. WALKER 


(WitH PLATES 26 AND 27) 


Species of Endogone are so rarely found in abundance that 
when, during September, 1921, a great quantity of Endogone 
malleola was found growing on soil and ground litter in a mixed 
deciduous woods near Lincoln, Nebraska, it seemed worth while 
to attempt some studies upon its development. It seemed espe- 
cially desirable because there are no publications giving the details 
of development of any of the non-sexual species of Endogone, and 
it is the gross appearance of this type of Endogone that lead vari- 
ous workers to consider Endogone as an Ascomycete, sporangia 
having been mistaken for asci. 

Specimens were sent to Dr. Roland Thaxter and to Dr. E. A. 
Burt for determinations. Both considered it to be what is known 
as E. malleola Hark. The reference of this form, and closely re- 
lated forms, to Endogone is entirely provisional, as has been 
pointed out by Thaxter (8). 

A large number of these fruits were fixed in Fleming’s stronger 
solution and Gilson’s fluid for future study, while others were 
used for germination and cultural studies. The fungus appeared 
again in September, 1922, and materials were fixed in Fleming’s 
stronger solution and dilute chrom-acetic solution and others used 
for cultural work. The specimens collected in 1922 were not in 
as good condition as those of the 1921 collection, so little use was 
made of them in the morphological study. 


[Mycotocia for September (15: 197-244) appeared September 15, 1923] 
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DESCRIPTION OF SPORANGIOCARPS 


The sporangiocarps are whitish, rounded, or somewhat elongated 
bodies, about 1-4 mm. across (pl. 26, fig. 4). The upper surface 
is hemispheric, smooth or more or less convoluted, while the under 
surface is slightly depressed except where delicate strands of 
hyphae attach it to the substratum. In sectional view (pl. 26, 
figs. 9, 10, 12-14) the interior is found to consist of a compactly 
interwoven portion at the base, made up of closely septate hyphae, 
which also show many anastomoses. From this, other septate 
hyphae extend radially toward the surface and give rise to an 
outer region in which are found intermingled hyphae and spo- 
rangia. The sporangia are many spored and look much like those 
of a mucor, but lack a columella, as is true of Mortierella. A 
great deal of variation from the type given in Harkness’ (5) origi- 
nal description was observed, and Dr. Thaxter (8) (also in per- 
sonal letters) says that similar variations have been noted by him 
in other collections. Two quite distinct types of sporangiocarps 
were found which might be designated as small and large spo- 
rangial types. | 

In the small sporangial type the fructifications are almost hemi- 
spheric (pl. 26, figs. 9, 12, 13) and the sporangia average about 
30 » in diameter, running up to about 45 as a maximum. The 
sporangia in this type are usually terminal, but seemingly may be 
intercalary,1 and are densely massed together toward the outside 
of the fruit. Each sporangium contains relatively few spores (pl. 
27, fig. 14), averaging 10-13 x 12-15 p, but occasionally there are 
very small (5 x 6) and very large (20 x 33) spores. Mixed 
with the sporangia are hyphae, terminating in somewhat monili- 
form cells, and these, together with the stalks of some of the 
sporangia which reach the syrface, give the appearance of a deli- 
cate cobwebby peridium (pl. 26, fig. 11). 


1In materials treated with potash and teased apart long filaments bearing 
2-3 sporangia at their tips are frequently found. In rolling these over and over 
so as to examine all surfaces no traces of sporangiophores or scars left by 
sporangiophores can be found, in some cases, except for the basal sporangium. 
On the other hand similar chains of sporangia were found where sporangiophores 
were attached to each sporangium. The same conditions were observed in serial 


sections of sporangiocarps. 
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In the second or large sporangial type (pl. 26, figs. 10 and 14) 
the fructifications are often much flatter and in the sporgngial 
region few intermixed hyphae are found. No traces of monili- 
form cells or superficial hyphae occur. The sporangia (pl. 27, 
fig. 15) are definitely terminal, much larger (50-70 ») in diameter, 
and contain many spores. The spores in these larger sporangia 


are slightly smaller (7-10 x 10-13»). 
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Fic. 1. Spore germination and anastomoses. X 300. A, Two spores; spore 


to right younger than spore to left. B-G, Spore germinations in soil extract 


hanging drop 18 hours old. H-L, Same cultures when 24 hours old. 


The spores in earlier collections of both types were filled with a 
uniform, coarsely granular content (pl. 27, figs. 12 and 14), but 
later collections showed one or more large globules in each spore 
(pl. 27, fig. 15). Also see text fig. 1, A. 

All collections made during 1921 showed both types ot fructi- 
fications, with the small sporangial type predominating. During 
September, 1922, only the large sporangial type was found. The 
climatic conditions during the two seasons were very different. 
During 1921 the fungus appeared following a long period of ex- 
tremely hot, wet weather. During the latter part of the summer 
of 1922 exceptionally hot, dry conditions prevailed, so that little 
could develop. It appeared in about a week following a few rainy 
days and as no more rains came no continued development was 
possible. These climatic differences possibly account for the vari- 
ations in the appearance of the fructifications. 




















248 MYCOLOGIA 





SporE GERMINATION, PROTOPLASMIC MOVEMENTS, AND CULTURES 


The spores germinate readily in water, soil extract, or in any 
of the various agar agar media tried (text fig. 1). One to several 
germ tubes develop from each spore in 8 to 16 hours. The germ 
tubes grow rapidly and in 18 hours appear as shown in text fig. 1, 
B-G. Wherever two or more spores are in close proximity to 
each other anastomoses occur. As the tubes elongate, granules 
which densely filled the spores move out from the spores into the 
hyphae. The growth is so rapid that one may easily see a stream- 
ing movement of the granules by the time the tubes are ten times 
the length of the diameter of the spore and often before the tubes 
are this long. As the anastomoses occurred, the dissolution of 
the intervening walls could easily be determined by the movement 
of granules from one hypha into the other, as from #—y in text 
fig. 1,G. When spores were grown in water or soil extract, hang- 
ing drops many more anastomoses occurred than when grown in 
more highly nutrient media. Text fig. 1, H-L, and pl. 26, fig. 6, 
show anastomosing germ tubes as developed in a soil extract, 
hanging drop 24 hours old. 

As more and more of these anastomoses occur, larger hyphae 
develop, into which the contents of many spores are emptied (text 
fig. 2, M, and pl. 26, figs. 7 and 8). After the protoplasm has all 
been emptied out from the spore into the larger or distributive 
hypha, cross-walls are usually formed cutting off the empty por- 
tions. In hanging-drop cultures a few days old these distributing 
hyphae are easily followed for a centimeter or more, even across 
the entire circle of the cover of the hanging drop. They usually 
extend in almost straight lines only here and there, branching or 
anastomosing with other large hyphae similarly developed (pl. 26, 
figs. 7 and 8). (Fig. 8 shows the detail of the anastomosing and 
branching occurring in the lower central portion of fig. 7.) 

In these larger hyphae the protoplasmic movement was ex- 
tremely conspicuous and far more rapid than is ordinarily seen in 
plant cells. So rapid was the movement that it seemed impossible 
to determine the rapidity accurately, but granules were easily car- 
ried 50 » per second in many cases, while movements of granules 
up to 20 or 30m per second were often seen. The protoplasmic 
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movements attained their maximum rapidity in cultures about 4 
days old and continued at nearly the same rate till the drop dried 
out, usually about ten days. 

In a few cases hanging-drop cultures were made from immature 
sporangia, and while the spores were well developed in most of 
the sporangia, the sporangial walls retained the spores. In such 
cases hyphae developed from the base of the sporangium (text fig. 
2, N). These hyphae had the same characteristics as the large 
hyphae which arose from the anastomosing of germ tubes coming 
from the spores. As many of the spores in the sporangia became 
empty, it seemed probable that the spores germinated and their 
tubes anastomosed within the sporangium. 

In all cases where vigorous streaming occurred there was a 
main current running in one direction, but small reverse streams 
could be seen also, showing a definite cyclosis. These movements. 
are indicated by arrows in text fig. 2. 





Fic. 2. Distributive hyphae and protoplasmic movements. M, an early 
stage in the formation of distributive hyphae. x 300. WN, Distributive hyphae 
emerging from sporangia. X 250. Arrows indicate protoplasmic movements. 

Germinating spores, fixed and stained upon the cover-glass, 
showed the spores and the hyphae coming from them to be multi- 
nucleate. 

Since the spores germinate so readily, numerous attempts were 
made in 1921 to obtain the fungus in pure culture, but without 
success. All fruits examined in both fresh material and stained 
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sections showed an abundance of bacteria mingled in with the 
hyphae of the fruit body of the Endogone. <A species of Fusarium 
was also abundant and in no case was it possible to separate the 
Endogone from the bacteria and Fusarium. In these, impure cul- 
ture masses of moniliform cells appeared in a number of cases. 
They arose as lateral branches of distributive hyphae (text fig. 3, 
O) and soon increased in number so greatly as to form masses up 
to a millimeter in diameter and appearing superficially like mature 
sporangial fruit bodies. The branching and appearance of these 
moniliform cells is shown in text fig. 3, P-S. Text fig. 3, T, 
shows one of these masses about 14 mm. in diameter that developed 
in a hanging-drop culture. The mass was developed between the 
hyphae and the cover slip. During its development the proto- 
plasmic streaming was very rapid from all sides toward the mass 
of moniliform cells, while the reverse movement was so slight that 
at times it was almost impossible to observe it. Similar masses 
appeared upon some agar cultures and were kept moist for months, 
but no further development resulted. Some of these masse$ ap- 
peared below the surface of the agar medium, while others were 
entirely superficial. 

Because of the failure to get pure cultures and sporangial de- 
velopment in 1921 a second effort was made to obtain Endogone 
in pure culture in 1922. Because of the climatic conditions pre- 
vailing this last season all of the sporangiocarps were young and 
there had been little chance for infection. As the spores did not 
separate readily from the sporangia, no attempts were made to 
get one-spore cultures, but fragments from the interior of spo- 
rangiocarps planted upon agar media gave an abundance of my- 
celium, showing all of the characteristics of Endogone mycelium 
obtained from germinating spores the previous season. About 20 
separate cultures were thus obtained. The appearance of such 
culture is shown in pl. 26, fig. 1. A number of these cultures have 
been grown upon corn-meal agar, corn-meal agar +- dextrose, soil- 
extract agar, soil-extract agar + peptone, beef extract + glucose 
agar, sterile soil, sterile leaf cover, sterile soil and leaf cover + pep- 
tone, sterile soils and leaf cover + sodium nitrate, sterile soil and 
leaf cover + calcium nitrate, corn-meal mush, bean pods, sawdust, 
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etc. Vigorous development resulted on all except the last two. 
In most cases clumps of moniliform cells appeared in about a week 
to ten days (pl. 26, figs. 2 and 5), and in many cases these masses 
grew to a size and form indistinguishable to the naked eye from 
the sporangial fructifications, but no sporangia have ever devel- 
oped. The clumps of moniliform cells occurred most abundantly 
on corn-meal mush, while the development on the various soil 


cultures appeared more nearly like sporangial fructifications. 
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Fic. 3. Development of moniliform cells and masses. O, Origin of monili- 
form cells. P-S, Branching of moniliform hyphae. 7, A mass of moniliform 
cells % mm. in diameter with hyphae from which it developed. O-S X 300; 
T X 50. 


Various attempts were made to test the possible effect of heat, 
moisture, and light upon the development of these clumps of 
moniliform cells. Cultures were held at different temperatures, at 
fluctuating temperatures (cooler at night and warmer during day), 
were allowed to dry out and then watered, were kept in direct and 
diffuse light, etc., but no combination tried changed the develop- 
ment of these clumps. 

The different cultures obtained showed considerable variation in 
vigor of growth and development of moniliform cells. Some 
strains grew rapidly and developed large masses of moniliform 
cells, while others grew very slowly and developed very few or 
no clumps of moniliform cells. Others showed so little vigor that 
they soon died. Various attempts were made while the cultures 
were fresh to contrast strains in the hope that this might stimulate 
further development, but obtained no results. Later a series of 
all possible crosses of nine strains that survived was made, but no 
further development resulted. 
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In sections the interior of these masses is found to be made up 
of interwoven and anastomosing hyphae resembling those on the 
on the outside closely resemble those found on the outside of some 
very young sporangial fructifications, as will be described later, 
but nothing resembling the radiating hyphae that are so prominent 
in the sporangiocarps are to be found. The masses as formed in 
cultures have a firm, solid consistency throughout, as would result 
from the dense interweaving of the moniliform branches. Cross- 
walls may be put in, in the older moniliform cells, but these cells 
never separate from each other to form spore-like bodies. Two 
possibilities in regard to these masses of moniliform cells suggest 
themselves to the writer. The one is that these are possibly 
sclerotia, as the cells become densely filled with oil globules, and 
the other, and more probable, is that they are aborted fructifications 
and that the proper stimulus for sporangial development is lacking 
under cultural conditions. That the fructifications have only been 
found in September also adds weight to this idea.? 


DEVELOPMENT OF SPORANGIOCARPS 


The youngest sporangiocarp found in sectioning the fixed mate- 
rials was of the small sporangial type and is shown in pl. 26, fig. 
17. On one side (pl. 26, fig. 17, right, and fig. 18). are moniliform 
cells and on the other (pl. 26, fig. 17, left, and fig. 16) are young 
sporangia with spores. In between these (pl. 26, fig. 17, top, and 
fig. 15) intermediate (possibly aborted) stages in the development 
of the sporangia are found. The first sporangia appear to arise 
directly from the enlargement of moniliform cells, but so little 
material in a very young condition was available that a positive 
statement can not be made. Often, as in this case, the sporangio- 
carps were in poor condition before fixation, as is indicated by a 
less dense protoplasmic content and by the presence of masses of 
bacteria in the spaces. The bacteria appear as dark masses be- 

2 The writer was absent from Lincoln from the middle of June until Sept. 1, 
1922. A student in the department made repeated visits to the woods where it 
has been found but failed to find any. The possibility exists, however, that it 
might have been overlooked if present in very small amounts. During the sum- 
mer of 1923 the writer made frequent visits to the woods where Endogene had 


been obtained previously, but found none until the middle of August, when one 
lone sporangiocarp was discovered. Cultures from this resulted as previously. 
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tween filaments and around sporangia in the photographs (figs. 
15-18). The fixing agent (Gilson’s) also caused much plas- 
molysis in the outer regions. 

The examination of sections of many fructifications of the small 
sporangial types indicates that as the sporangiocarps grow older 
other sporangium-bearing hyphae grow up from below and inter- 
mingle with the sporangia that seem to be formed from moniliform 
cells. These have only terminal sporangia. The stalks often 
grow out beyond the other sporangia and backward so that the 
sporangium rests upon the surface of the fructification. These 
stalks are often so abundant as to give the appearance of a cob- 
webby peridium under a hand lens. Development in a sporangio- 
carp does not seem to be uniform. One side is commonly much 
younger than the other. Young sporangia are especially often 
found near one margin, but may be found in various positions on 
the fructification. This irregular continuation of growth probably 
gives rise to the convoluted appearance often observed. No rela- 
tionship between age and size of sporangiocarps was observed. 

It has been very difficult to form any idea as to stages in the 
development of the large sporangial types. Some fructifications 
were found that consisted of hardly more than a dozen very young 
sporangia. They seemed to consist of long-stalked sporangia, the 
sporangiophores radiating from a small weft of hyphae at the base. 
One of these fructifications is shown in pl. 26, fig. 3. Other 
fructifications no larger than this showed mature sporangia. The 
larger fructifications seem to be only larger masses of sporangia 
arising from larger wefts of mycelia. They possibly represent 
rapidly developed fructifications formed under optimum conditions. 


DEVELOPMENT OF SPORANGIA 


The development of the sporangia appeared to be the same in 
both types of fructifications. The young sporangia are densely 
filled with a multinucleate protoplasm (pl. 27, figs. 1-3).° The 
protoplasm in a hypha, leading to a sporangium, forms a loose 
mesh work, and that in a sporangium a slightly closer mesh work. 
A cross-wall is soon put in which separates the sporangium from 
the hypha that bears it (fig. 2). The cross-wall may be below 
or near the sporangial enlargement. Fig. 4 shows what appears 
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to be a young intercalary sporangium. As the sporangium en- 
larges (fig. 3) the protoplasmic meshes become smaller and smaller 
till they are only visible with an oil-immersion objective. Cleavage 
begins at this time. The furrows start near the periphery and 
extend inward. Figs. 6 and 7 in pl. 27 show two sections through 
a young sporangium and fig. 8 a section of another sporangium 
showing a slightly later stage in cleavage. Figs. 9-11 are three 
successive sections through a slightly older sporangium showing 
later stages in the development of the furrows. The protoplasm 
soon becomes divided into masses of various sizes and shapes 
(figs. 5 and 13). During the early stages of cleavage the furrows 
are densely filled with a slime that takes the saffranin and haematin 
stains very readily. The slime soon disappears and during later 
stages (pl. 27, figs. 5, 9-11, and 13) the furrows seem entirely 
free from slime. The nuclei retain the same characteristics during 
all stages of sporangial development. They are densely granular 
with several nucleoli (below in fig. 10). 

In most sporangia the spores become sphaeroidal and almost 
completely fill the sporangium (pl. 27, figs. 14 and 15), but in 
some sporangia large masses of protoplasm seem to escape further 
cleavage and thus give rise to the very large spores often observed 
in examining mounts from fresh material. The mature spores are 
always multinucleate (pl. 27, fig. 12), the nuclei having the same 
structure as those observed in the sporangium during its develop- 
ment. 

The development of the spores in the sporangia more closely 
resembles that of Sporodinia (Schwarze (7)) than any other form 
for which we have a full account. Vacuoles at no time seem to 
take any direct part in the formation of the cleavage furrows. 


INDICATIONS OF RELATIONSHIP 


The structure of the hyphae and the method of sporangium and 
spore formation all point definitely to a phycomycetous relation- 
ship. The only characteristic that is not definitely phycomycetous 
is the septation of hyphae in the sporangiocarps (and occasionally 
in older hyphae), but similar septations occur in the sporangio- 
phores of Sporodinia grandis and the older mycelia of certain 
mucors. Among the Phycomycetes its closest relatives are to be 
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found among the Mucorales. The absence of the columella at 
once suggests Mortierella, and in looking over papers on Mor- 
tierella one must be impressed by the many similarities between 
Mortierella and Endogone malleola. Especially strikingly was 
this observed in Bachmann’s (2) account of spore germination 
and the development of anastomoses by M. van tieghemi. Kauff- 
man (6) in M. bainiere observed the development of somewhat 
moniliform enlarged cells closely resembling structurally the monili- 
form cells formed in culture of E. malleola. His cells were 
formed in the media, while in FE. malleola these cells may be 
formed in the media or on the surface of the culture and are de- 
veloped in greater abundance. The presence of such masses does 
not seem to be characteristic of the genus Mortierella, however, as 
Dauphin (4) does not mention them in his discussion of the genus. 
‘ No trace of a sexual stage was found, nor have any been found, 
for any species of Endogone of this sporangial type. Thaxter (8) 
has found one case through which he could definitely connect the 
chlamydosporic types of Endogone with the sexual types, but 
whether a close relationship exists between the sexual types of 
Endogone and the sporangial types can only be settled by further 
observations. In this connection, however, it might be noted that 
both Atkinson (1) and Bucholtz (3) from their work on sexual 
types conclude that these are closely related to Mortierella, and 
Bucholtz (3) and Thaxter (8) point out also the probable relation- 
ships between these sporangial types and Mortierella. The writer’s 
observations confirm this supposition. Since all types of Endo- 
gone show such definite relationships to Mortierella, it seems prob- 
able that the sporangial types also may be shown to be only stages 
in the development of sexual Endogones. With the information 
at hand, it seems as if Endogone should be removed from the 
Hermiascineae, where it has been placed by many (see Atkinson 
(1), p. 11, for summary), and placed in the Mucorales. 


SUMMARY 


1. There is great variation in the sporangiocarps of E. malleola. 
Large and small sporangial types of fructifications are noted. 
2. The spores germinate readily in water. 
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3. By means of anastomoses larger distributive hyphae develop. 

4. Protoplasmic movement is very rapid in the distributive 
hyphae. 

5. Large masses of firmly interwoven moniliform cells super- 
ficially resembling sporangiocarps develop on cultures, but true 
sporangiocarps were never produced. 

6. The development of the sporangia is entirely phycomycetous. 

7. A close relationship between FE. malleola and Mortierella is 
noted. 

I wish to express my indebtedness to Dr. Roland Thaxter for 
suggestions during the progress of my work and for reading a 
first draft of this paper and adding more helpful suggestions. 
Thanks are also due Dr. Thaxter and Dr. E. A. Burt for identi- 
fications and Prof. T. J. Fitzpatrick for proof-reading the paper. 


UNIVERSITY OF NEBRASKA, 
Lincotn, NEsR. 
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DESCRIPTION OF PLATES 


PLATE 26. PHOTOMICROGRAPHS 

1. Culture of Endogone on corn-meal agar when about a week old. Monili- 
form cells appearing; X 5/9. 

2. Higher magnification of moniliform cells on culture shown in fig. 1; 
X 12. 

3. Very small sporangiocarp; X 12. 

4. Mature sporangiocarps; X 7. 
5. Masses of moniliform cells on older agar culture; x 7. 
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6. Hyphal anastomoses in 24 hours old hanging drop culture; X 136. 

7. Pértion of a thickly “seeded” hanging drop culture 2 days old; X 55. 

8. Higher magnification of lower central portion of field seen in fig. 7 
showing branching and anastomosing of distributive hyphae; X 136. 

9. Median cross section of typical mature sporangiocarp; X+15. 

10, 12, 13, 14. Parts of sections of mature sporangiocarps showing variations 
in size of sporangia and arrangement of parts; X 30. 

11. Portion of outer layer of a sporangiocarp of the small sporangial type to 
show superficial hyphae; X 136. 

15-18. A young sporangiocarp of the small sporangial type (17) showing 
to the left (16) sporangia in all stages of development, to the right (18) radiat- 
ing hyphae ending in moniliform cells and to the center (15) a transition from 


moniliform cells to young sporangia; fig. 17 X 30; figs. 15, 16, 18 X 136. 


PLATE 27. CAMERA LuctpA DRAWINGS 


1. Young sporangium before formation of cross wall separating it from 


na 


sporangiophore; X 555. 
2. Young sporangium cut off by cross wall; X 555. 


Larger sporangium before cleavage begins; x 5 


5. 


wn 


3 

4. Intercalary cell showing characteristics of young sporangium; X 555. 

5. Sporangium showing late stage in cleavage; X 555. 

6, 7. Two sections of sporangium showing a very early stage in cleavage; 
much slime was present in furrows; X 555. 


8. Slightly later stage in cleavage of sporangium; X 55 


wn 


9, 10, 11. Threegsections of the same sporangium showing development of 
cleavage furrows; X 555. 

Two nuclei and cytoplasmic structure shown below in fig. 10; X 1500 

12..One spore; X 1500. 


13. Late stage in cleavage; 





14. Mature (young) sporangium (small type); * 555. 


Mature (older) sporangium (large type) ; > 


























DECAY OF LUMBER AND BUILDING TIM- 
BERS DUE TO PORIA INCRASSATA 
(B. & C.) BURT 


C. J. HUMPHREY 
(Wit Prates 28-30) 
INTRODUCTION 


During the past twelve years the writer has been accumulating 
information and material on the decay of timber used for building 
purposes. These investigations have covered the entire United 
States. Part of the data have been secured through correspond- 
ence at the Madison Laboratory of the Office of Forest Pathology, 
codperating with the Forest Products Laboratory, which has been 
the clearing-house for most of the inquiries of this character made 
to the Federal government, and part by special field work, mainly 
throughout the eastern and southern states and the Pacific Coast 
region. These investigations cover lumber yards and all types of 
buildings from the simplest structures to large industrial plants. 

The greatest economic losses from decay in buildings prébably 
occur in those structures where the air is highly humidified either 
by artificial means or through manufacturing processes, such as 
in weave sheds and dye sheds in the textile industry, paper mills, 
etc. ‘A limited number of fungi have been found doing extensive 
damage in this type of buildings, but Poria incrassata, the fungus 
here under discussion, has not yet been found developing under 
these conditions, although it is frequent in other buildings. 

The decay due to Poria incrassata is quite similar to that pro- 
duced by Merulius lachrymans and has probably been frequently 
confused with it, especially since the fungus is often found in a 
sterile condition. In common with Merulius lachrymans, infec- 
tions first start in moist, cool situations, preferably on timber be- 
neath floors which is either in contact with the ground or close to 
it. On the whole it is of greater economic importance than any 
of the members of the Merulius group in the United States. 
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HIsToRICAL 


In his monograph on “ Merulius in North America,” * Dr. E. A. 
Burt first used the name Poria incrassata. As synonyms of this 
he includes Merulius incrassatus B. & C. described in 1849 from 
pine stumps in South Carolina, Merulius spissus Berk., also from 
South Carolina (1872), and Polyporus (Poria) pineus, described 
by Peck from wood and bark of pine, Selkirk, New York, in 1888. 
In 1913, Dr. Adeline Ames described a fungus from Auburn, 
Alabama, which was decaying pine and cypress woodwork in the 
Engineering Building of the Alabama Polytechnic Institute, calling 
it Poria atrosporia Ames on account of the dark spores. Since 
then the fungus has not appeared in literature in connection with 
the decay of timber. 

The writer has compared the types, or fragments of the types, 
of all the above species. Although the hymenium is for the most 
part disorganized, and the dry specimens collapsed and friable, 
there can be no doubt that we are dealing with but a single species. 
The spores are copious in all the collections and are similar in 
color, shape, and size. Representative specimens from the writer’s 
collections of Poria incrassata were also referred to Miss E. M. 
Wakefield at the Kew Herbarium, London, who kindly compared 
them with the type of Merulius incrassatus B. & C. Her valued 
opinion likewise confirms the findings of the writer in this respect. 
The name Poria incrassata (B. & C.) Burt, having priority, must 
then be used to designate the fungus. 


DESCRIPTION OF THE FUNGUS 

No adequate description of the fungus in the fresh condition 
has ever been published. Berkeley and Curtis (Grevillea 1: 70. 
1872) state that Merulius incrassatus is “ dirty white and slightly 
silky ; substance thick, fleshy, folds forming minute shallow brown- 
’ On the same page in Grevillea, Berkeley describes 
Merulius spissus as “ several inches across, at first membranaceous 
with shallow pale pores about 1/24 of an inch in diameter, then 
much elongated and forming a dark brown mass.” Peck (New 
York State Mus. Rept. 41: 78. 1888) states that Poria pinea has 


ish pores.’ 


1 Ann. Mo. Bot. Gard. 4: 305-362. pl. 20-22, figs. I-39. Nov., 1917. 
18 


i 
1 
2 

x: 


260 MyCOoLoGIA 


“the thin subiculum and margin whitish, sometimes tinged with 


yellow; pores . . . dingy whitish, becoming blackish where bruised 
or wounded, the whole plant becoming blackish or blackish-brown 
in drying.”” Ames, working with dry material, described Poria 
atrosporia (Bot. Gaz. 55: 397-399. 1913) as “ pale umbrinous,” 
with “ pores deep tuligineous because of the abundance of dark 
spores.” 

These descriptions are entirely too meager for one to gain a 
true conception of the fungus, and the only satisfactory way to 
ascertain the identity of the above species was to make a detailed 
comparison of the type or co-type material. The organism as- 
sumes manly different aspects (Pls. 28-30) both in the sterile and 
fruiting condition, in accord with changes in the environment. 
The writer has found the species in all stages of development, but 
only in rare cases are all the characters combined in a single 
collection. 

The most striking character of the fresh fruit-bodies is the 
color, which varies in specimens developed under partial illumina- 
tion, such as obtains in the woods or in partially lighted basements, 
from orange to pale olivaceous (PI. 28, Fig. 1). When growing 
entirely in the dark beneath floors no trace of orange is present. 
However, when the mycelium grows through the cracks in the 
floor into a lighted room, it may form cushions of orange my- 
celium. This has been noted in two instances, the one case in a 
warehouse and the other in an empty lumber storage shed open in 
front. Orange mycelium has also been observed in partially il- 
lumined basements. Where fructifications have been observed on 
the upper surface of the floor, these have been brown. 

The following field notes present the characters and appearance 
of the fungus when developing under different conditions : 

Field No. 6671. On side of rotten prostrate charred trunk of Thuya plicata 
along roadside in woods, Shelton, Washington, October 4, 1910. 

Plant effused in elongate patches up to 12 inches or more long, 4 to 8 inches 
wide, and 1.3 cm. thick, much contorted when overgrowing a mossy surface. 
Young plants orange with a pallid-yellowish margin. When mature they become 
pale-olivaceous with the ultimate margin pallid-yellow and the adjacent surface 
orange, shading into olivaceous over the mature pore surface. Margin determi- 


nate but irregular, tomentose. 


Pores subangular or linear-elongate and then up to 2 mm. in length and 
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1/2 to 2/3 mm. in width, up to 7 mm. deep, orange tinged over the lower half. 
Dissepiments entire, thick, fleshy, much thicker than the diameter of the pores 
in young plants. 

Subiculum 1 to 8 mm. thick, fleshy-fibrous, hygrophanous, breaking with a 
succulent, brittle fracture; with a narrow orange zone followed by a narrow 
whitish zone just beneath the pores contrasting with the hygrophanous lower 
layers. At the thickest portion white over the lower half and hygrophanous- 
white above. 

No. 7833. Beneath Douglas fir flooring laid over sawdust. Lumber storage 
shed near Seattle, Washington. October 13, 1915 

Plant succulent, fibrous-leshy, moderately tough, easily separable from the 
substratum, light olive-gray (R)2 when young and fresh, becoming near to 
sepia (R) as it matures, and finally brownish-black or black (Pl. 28, Figs. 1-3; 
Pl. 29, Fig. 1). 

Pores up to 1 cm. deep, averaging 2 to a millimeter, subangular to somewhat 
sinuous, olivaceous at edge, sepia within. Dissepiments much interrupted and 
of uneven heights. 

Subiculum 2 to 3 mm. thick, subgelatinous, with a fibrous, whitish to creme- 
ous layer just beneath the pores, otherwise watery-brown, somewhat lighter in 
color than the pores, attached to substratum by conspicuous tufted fibrils which 
make the plant readily separable from its host. In the mature plant there was 
no suggestion of orange, although the mycelium growing up through the cracks 
in the floor was distinctly of this color. On drying, the plant becomes very 
light in weight, and coarsely frustulate. In this condition it is very fragile and 
easily detached from the substratum on jarring. On account of its succulent 


character when fresh, it is soon destroyed by molds and insects. 

When the fungus fruits on the upper surface of flooring or on 
the exposed surface of interior finish in buildings, the fructifica- 
tions are much firmer in texture (Pl. 28, Figs. 4, 5, and 6), and 
often develop a thick whitish subiculum of compact vertical hyphae. 
This cracks widely in drying, the context then being in sharp con- 
trast to the brownish to blackish-brown pore surface. The margin 
in such cases is broadly sterile, puberulent, dirty-whitish, some- 
times tinged with orange. The youngest pores are mere pits, 
which are very shallow. An immature collection (Pl. 28, Fig. 8), 
with the pores just forming, taken from beneath a building in 
Washington, D. C., varied, in the dry condition, from ochraceous- 
buff (R) to cinnamon-buff (R) over the pore surface, with a 
broad sterile margin near to light-buff (R). 

Other collections, more or less abortive in character, remind one 
of compact liver (Pl. 28, Fig. 5), both in color and consistency. 
Such specimens shrink markedly in drying, separate from the sub- 


2 Ridgway, Robert. Color standards and color nomenclature, 1912. 
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stratum, especially at the margins, and become unrecognizable ex- 
cept to one particularly familiar with the organism. 

The mycelium frequently forms extensive fan-shaped sheets 
(Pl. 30, Figs. 1 and 3) particularly when developing between two 
adjoining timbers. This mycelium is whitish when young, but 
becomes tinged with yellowish-olive to brownish as it ages. Such 
sheets of mycelium are very characteristic and are present on many 
of the samples of decayed building timbers sent in to the laboratory 
for identification. In conjunction with cultures derived from the 
infected wood they furnish a ready means of identifying the 
organism. 

In some collections rhizomorphs are present. When young these 
are white and very small (Pl. 29, Fig. 2). As they mature they 
become brown to brownish-black and are frequently flattened, in- 
timately imbedded in the mycelial sheets, and closely appressed to 
the decayed wood (PI. 29, Fig. 3). They are largest near the 
ground and may appear as heavy root-like growths which some- 
times spread out as a foot-like attachment where they arise from 
the soil. Only rarely have the smaller strands*been observed 
originating from the margin of the fructifications. Flask cultures 
of the fungus on wood (PI. 30, Fig. 2), however, produce an 
abundance of the smaller white strands, which definitely proves 
their association with the species. The large brown rhizomorphs 
associated in nature with the mycelial sheets likewise demonstrate 
their organic connection with this species. This has been further 
verified by positive tissue cultures directly from a rhizomorph. 

In structure the larger strands are very similar to the rhizo- 
morphs described and figured by Falck * for Merulius lachrymans. 
They are composed of more or less parallel hyphae, the outer 
cortical layers being dark brown and thick walled and the medulla 
consisting of hyphae of varying size, many of these being differ- 
entiated into large conducting tubes (PI. 29, Figs. 4 and 5). 

The spores are very characteristic. They are elliptical to some- 
what oval (PI. 29, Fig. 6) and vary in color from dusky-olivaceous 
to dusky-brown under the microscope. In mass they are Prout’s 


8 Falck, Richard. Die Meruliusfaule des Bauholzes. Jn Moller, A. Haus- 


schwammforschungen, Heft. VI, p. 172 et seq., pl. 10, 1912. 
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brown (R). The more prevalent sizes are 6.5-7 x 8-10y. No 
other species of Poria is known to produce spores of this type. 

The writer has had no opportunity of examining the structure 
in a fresh condition, and since the fungus dries to a collapsed, 
fragile mass it is difficult to study. In dry specimens, as Burt indi- 
cates, the tramal hyphae have a close, parallel arrangement and are 
usually brownish-tinged, along with the rest of the context. Ina 
narrow layer just beneath the pores the hyphae are compact and 
in some cases have a tendency to parallel arrangement in the direc- 
tion of the pores. As they approach the substratum they become 
loosely interwoven and frequently distinctly brownish. 

The odor of the dry material is very marked in the case of the 
more succulent fruit-bodies, and reminds one of drying slippery- 
elm bark or certain of the fleshy Hydnums in the dry state. 


CULTURE STUDIES 

Spore germination tests with Poria incrassata have never been 
successful, since there was no opportunity in the field to work with 
fresh spores. Fruit-bodies sufficiently fresh for casting spores 
have only been met with four times and the spores obtained did 
not prove viable after returning to the laboratory several weeks 
later. Brown spores are, as a rule, difficult to germinate. In the 
case of Merulius lachrymans, it has been found, however, that 
freshly cast spores will germinate readily on malt agar, and this 
may be the case also with Poria incrassata. 

Many pure cultures have been made, however, from decayed 
wood and in one case from a rhizomorph. These have been 
secured from about fifteen sources. None of the cultures have 
yielded fructifications of even an abortive type. They do, how- 
ever, in some cases show the characteristic orange color reaction 
of the fungus in a minor degree. 

Young cultures are pure white. On malt-extract agar an abun- 
dant mycelium is produced which usually takes on more or less of 
a radiate, strand-like character (Pl. 29, Fig. 7). As the cultures 
age they become somewhat tinged with yellowish-olive and occa- 
sionally at the upper limits of growth in a test tube or flask they 


may become orange-tinged. On wood in flasks they produce a 
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moderate white growth with numerous small, white strands closely 


appressed to the wood. 
The rate of growth at different temperatures has been deter- 


mined, using malt-extract agar of the following composition : 


Extract of 1 pound lean beef in distilled water..................... 1000 cc 
Lofflund’s malt extract...... pales alotete aS die G0 s Riw'ale shale a are aie Ve Se 25 gms. 
SN 5G rdtand aie meres) ose : ‘ ies sal . 20 gms. 


(Carefully filtered, but reaction not adjusted.) 

Twenty cubic centimeters of the medium were poured into a 
100-mm. Petri-dish and inoculated at the center with a small rec- 
tangle of mycelium with adhering agar cut from another Petri- 
dish. The cultures were prepared in duplicate and incubated for 
4 weeks at 12°, 16°, 20°, 24°, 28°, 30°, 32°, and 34° Centigrade. 
The growth was measured at intervals of a week and recorded as 


radial growth in millimeters. The results are shown in Table 1. 


TABLE 1 


EFFEcT OF TEMPERATURE ON MyceLiAL GrowtH oF Poria incrassata 


Radial growth in millimeters 


Temper- Age of Character of 
ature inoculum 
(Deg. C.); (Days) | | an 

° =" 1 wk. |2 wks./3 wks./4 wks. 

12 oO 2.8 5.5 9 Fluffy white; somewhat radi- 

ate. 

16 15 6 | 16 27 42 Fluffy-radiate; white; some- 
| what zonate. 

20 20 9 33-5 47+ i — Fluffy-radiate; white, creamy 

at center; somewhat zonate. 

24 -- 14 47 - Fluffy-radiate; white 

28 20 20 47+ - — Fluffy-radiate; margin white, 

older growth fawn to pink- 
ish-violet. 

30 15 300 | 37 47+ — Fluffy-radiate; margin white 
| shading into brownish then 

violet over center. 

32 — 9.5 | 22 32.5 46 Fluffy-radiate; at first white, 
then margin white, shading 
| into yellow and finally pink- 
ish-cinnamon over center. 

34 21 oO oO o o 








In Petri-dish culture the fungus shows predominantly a fluffy- 
radiate growth which will cover a 100-millimeter dish in about 
ten days at 28° C., which appears to be the optimum for the 
fungus, although growth is nearly as good at 24° C. The color 
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changes, varying from yellow to pinkish-cinnamon as the mycelium 
ages, are quite conspicuous at temperatures of 28° C. and above. 

The action of the fungus on various woods, comprising repre- 
sentatives of thirteen genera of conifers and twenty-five genera 
of broadleaf trees, has been tested by means of laboratory cultures 
in 2-liter Erlenmeyer flasks (PI. 30, Fig. 2). The cultures were 
prepared as follows: 

A quantity of small spruce and hemlock or mixed hardwood 
blocks, depending on whether coniferous or broadleaf species were 
under test, were soaked in water to saturation and sterilized in 
the autoclave at 15 pounds steam pressure for about 3 hours. 
This treatment forced out the excess water and put the blocks in 
good moisture condition for decay. A layer of these was then 
placed in the bottom of the flask. On top of these were placed 
from ten to twelve of the blocks which it was desired to test. 
These were, as a rule, 2 inches long and 34 x 3% inch in section. 
They had previously been dried at about 102° C. for 48 hours 
and weighed. 

After the insertion of the test blocks, another layer of culture 
blocks was added to the flask, together with a pledget of wet 
cotton. The flasks were then capped with oilcloth and cotton and 
sterilized on three successive days at 100° C. for periods of 45, 
30, and 30 minutes, respectively. They were inoculated by empty- 
ing into the flask a culture of the fungus developing on a bean pod. 
The tests were run for two years, but since a number of the flasks 
required reinoculation and the further addition of water several 
months after starting, the effective test period for these was actu- 
ally less than the period indicated. 

At the end of the period the test blocks were removed, dried as 
before, and weighed. The resulting loss in weight was taken as 
the criterion of decay under the conditions of test outlined, the 
percentages being computed on the basis of the original, dry 
weight. The results on the heartwood are given in Tables 2 and 3. 
In judging the condition of the wood it should be kept in mind 
that losses of 50 per cent and over mean that the timber was thor- 
oughly decayed, and, as a rule, was sufficiently friable when dry 
to be pulverized between the fingers. 
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TABLE 2 
DuRaBILITY OF THE HEARTWOOD OF CoNIFEROUS SPECIES AGAINST 


Poria incrassata 


Labo- Maximum loss in 
Species ratory weight in 24 mos. 
No. (per cent) 
Se I, GO og ois oceececbeccesvces 118 47.8 
Be a | 83 34-4 
Abies grandis, Lowland white fir............... 224-16 43-5 
Chamacecyparis lawsoniana, Port Orford cedar... 319-76 39.6 
Chamaecyparis nootkatensis, Alaska cedar....... 318-4 1.8 
Juniperus californica, California juniper........ 142 34.8 
Juniperus occidentalis, Western juniper......... 121 56.8 
Juniperus pachyphloea, Alligator juniper........ 463-16 24.2 
Larix europaeus, European larch..............- 126 51.5 
Larix occidentalis, Western larch.............. 22- 46.4 
Libocedrus decurrens, Incense cedar............ 318-11 0.9 
Picea canadensis, White spruce............e2+++ 60 37-0 
Picea engelmanni, Engelmann spruce........... 15-25 19.4 
Pisces vubens, BOG GpeWee... ccc cccccscccccoes 226-84 19.4 
Picea sitchensis, Sitka spruce...........00.+.+ 325-88 24.6 
Pinus contorta, Lodgepole pine................. 10-2 59.8 
Pinus echinata, Shortleaf pine.............-... 203-1 38.7 
Pinus lambertiana, Sugar pine................ 122 24.2 
Pinus monticola, Western white pine........... 224-2 43-3 
Pinus palustris, Longleaf pine...............+. 176-38 55.2 
Pinus ponderosa, Western yellow pine.......... 224-21 70.2 
Pinus resinosa, Norway pine.........eeeeeeees 127 54.6 
ee BN ne kk ksi caceswceeeses 156 57.8 
Pisa sivebus, WERE PME. . 5... iccccscccescees 120 31.2 
Pseudotsuga taxifolia, Douglas fir.............. 354-5 37.2 
Sequoia sempervirens, Redwood............20+ seccees 28.6 
Sequoia washingtoniana, Bigtree............... 40 37.5 
Taxodium distichum, Bald cypress.............. 14 30.1 
Taxus brevifolia, Pacific yew...............0: 263- 8.9 
Thuya occidentalis, Northern white cedar...... 124 2.5 
Thuya plicata, Western red cedar.............. 224-8 40.8 
Tsuga canadensis, Hemlock................05- 226-9 21.0 
Tsuga heterophylla, Western hemlock........... 13-4 13.4 
Tsuga mertensiana, Mountain hemlock.......... 136 29.0 


In presenting these durability figures, the writer does not wish 
to draw any comparison between the different species, since the 
cultures were not under sufficiently uniform control, particularly of 


moisture, to warrant it. The point to be emphasized is that we are 
here dealing with an omnivorous saprophyte which is capable of 
attacking and destroying almost all of the commercial woods of 
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; 

‘ Species 

E 

; Acer macrophylium, Broadleaf maple........... 
Acer saccharinum, Silver maple................ 

; Aesculus octandra, Yellow buckeye............ 
Amelanchicr canadensis, Serviceberry.......... 
ee 
ee eee 
Catalpa speciosa, Hardy catalpa................ 
Celtis occidentalis, Tackberty..........cccccscecs 
Fagus atropunicea, Beech.............ccceeees 
Fraxinus americana, White ash................ 
Fraxinus biltmoreana, Biltmore ash............ 
Fraxinus lanceolata, Green ash................ 
Frewteus stare, Black aed... .ccccccccssocccs 
Gleditsta triacanthos, Honey locust............. 
Hicoria glabra, Pignut hickory............. 
EE ee ee 
Ilex opaca, American holly............ 
Juglans cinerea, Butternut..................0.. 
Juglans nigra, Black walnut............... 
Liquidambar styraciflua, Red gum.............. 

| Liriodendron tulipifera, Yellow poplar........ 
Magnolia fraseri, Fraser umbrella............. 
Nectandra rhodet, Greenheart.............. 





TABLE 3 
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DuRABILITY OF THE HEARTWOOD OF BROADLEAF SPECIES AGAINST 


Tilia americana, 


Nyssa sylvatica, Black gum. 


Rhus hirta, Staghorn sumach 
Robinia pseudacacia, Locust. 
Salix nigra, Black willow... 


Basswood. . 


Poria incrassata 


Platanus occidentalis, Sycamore......... 
Populus deltoides, 


Prunus pennsylvanica, Wild red cherry......... 


DES ccd aiass ee eawes 


Prunus serotina, Black cherry............. 


a ee er ee 
Quercus Californica, California black oak....... 
Quercus densiflora, Tan oak..........0-+-seeee 
Quercus garryana, Oregon oak.......... 

Quercus macrocarpa, Burr oak........... 

Quercus michauxti, Cow oak...............06% 
Quercus nigra, Water oak... ......ccccceccsess 
Quercus prinus, Chestnut oak.............++6. 


Sassafras sassafras, Sassafras..........-+2++0- 


Ulmus pubescens, Slippery elm............+-++: 





149 
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368-1 
226-45 
197-33 
72919 
166 

15 
319-42 
211-27 
73009 
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226-127 
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weight in 24 mos. 
(per cent) 
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the United States. Even such reputedly highly durable woods as 
cedars, cypress, junipers, sequoias, catalpa, greenheart, black locust, 
sassafras, white oak, black walnut, and black cherry are severely 
attacked, and in some instances completely destroyed. 

The fact that commercial losses have so far been limited to 
coniferous timber is purely a matter of circumstance, not of poten- 
tialities. The writer has several records, however, in which broad- 
leaf species have been severely attacked. In one case nail kegs, 
presumably constructed of broadleaf timber, rested on a decayed 
floor and were completely destroyed; in another instance an oak 
crate, containing a steel cylinder, was placed on the floor in an 
engine room of a Georgia planing mill, and although the floor was 
dry and showed no apparent rot, within three or four months the 
under part of the crate was rotten and the cylinder was covered 
with mycelium “as though it had been wrapped in cotton bat- 
ting’; a third instance was of red oak flooring in a dwelling in 
Tennessee. 

EconoMIc FEATURES 
Decay in Lumber Sheds and Stored Timber 

The organism has an unprecedented record for destructiveness 
to timber used for building construction. The lumber industry is 
a particularly heavy sufferer. Twenty outbreaks in lumber storage 
sheds are known, most of them being very severe. Four of these 
were on the Pacific Coast, ranging from Seattle to San Francisco, 
and the remainder in the states of Alabama, Georgia, Louisiana, 
Mississippi, and eastern Texas. 

It is impossible to trace the origin of these infections, but the 
conditions which have favored their development are obvious in 
most cases. Many of them had become widespread and very de- 
structive before they were called to our attention. As a rule, the 
sub-floor timbers or the foundations for the lumber piles were 
infected first, the fungus then passing up into the flooring, where 
present, and ultimately into the base of the piles (Pl. 30, Fig. 4). 
Some of the sheds were built on swampy ground, and although 
the foundations were sufficiently elevated to secure air circulation, 


this did not reduce the moisture enough to prevent the spread of 
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: the fungus from the soil upward. In such cases artificial drainage 
helped to correct the difficulty, but usually was not a remedy after 
the decay had once started. In other cases the foundation timbers 
were close to the ground, or in contact with it, a condition which 


frequently leads to decay in building timber, regardless of whether 


| the soil is obviously moist or not. 
: Several instances have been noted where flooring in lumber sheds 


has been laid on stringers two to three inches thick resting directly 
on the soil or on various filling materials, such as cinders, sawdust, 
etc. This has invariably led to decay and frequently resulted in 
severe losses in lumber stocks stored thereon, for once the infec- 
tion has passed upward into the flooring, it is readily transmitted 
to the stored material by contact. Kiln-dried stock appears to be 
as susceptible to infection as air-seasoned material. 

In one case the mycelium was observed to pass upward to a 


height of five feet in a bundle of Douglas fir stepping end-piled 





on such a decayed floor. In other instances infection has been 
found running up posts in lumber sheds for six feet or more, and 
in some cases producing fructifications on them. 

In only two instances has infection in the open yard been noted. 
| In one of these cases about 20,000 feet of 6” x 6” sap pine were 
destroyed. This was piled on very low foundations. The fungus 
(probably Poria incrassata, since this was the organism prevalent 
in other parts of the yard) passed upward into the piles for 8-10 
feet, although the timbers were separated by crossing strips 1 inch 
thick. After disposing of the infected wood for fuel, the new 
foundations were built somewhat higher and no further trouble 
was experienced with piles in the open. 

The direct losses due to damage to lumber sheds and to the 
destruction or degrading of timber in storage are difficult to esti- 
mate, since detailed records are rarely kept. 

At one retail yard in Alabama (PI. 30, Fig. 4) the losses were 
estimated at between $1,000 and $2,000, occasioned by sporadic 
infections over a period of about seven years. This includes the 
total loss of two carloads of 6” x 6” pine timbers, about 20,000 
feet b.m., just mentioned. At this yard considerable repair work 
was done both in the frame office building and in the storage sheds 


before the fungus was brought under control. 
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In a lumber yard at Houston, Texas, severe decay occurred in 
pine lumber close-piled in a shed for three to four months. About 
15,000 feet of lumber were destroyed, as well as thirty to forty 
thousand heart cypress shingles. The total loss was about $500. 


At another yard in south Georgia an estimated loss of $10,000 
is reported. 

The losses at certain other plants may be far in excess of these, 
judging from personal inspections made by the writer and infor- 
mation furnished by operators. The cost of replacing foundation 
timbers which have failed through decay is very often merged in 
the general upkeep, and this is particularly true where timbers 
here and there are replaced as failure occurs. Likewise consider- 
able amounts of decayed stock are probably discarded, without 
particular attention, at the time piles are broken down. If a 
record were kept of the actual losses thus sustained, both in time 
and material, the results would be startling in many cases. In 
the aggregate the losses must run into the hundreds of thousands 
of dollars yearly when we take into consideration foundation tim- 
bers and other supports, flooring, stock, and the labor involved in 
repairs. 

Decay in Buildings 

The greatest damage, however, is not to the lumber dealer, but 
to the ultimate consumer of the infected products, for in all prob- 
ability many of the outbreaks in buildings are directly traceable to 
infections starting in the lumber yard. While decayed stock would 
not normally be sold for structural purposes, nevertheless.a dealer 
does not usually cull his product more closely than absolutely nec- 
essary to satisfy business standards. Incipient infections could 
readily pass the usual inspection and would constitute just as 
severe a menace as the more conspicuous decay. 

The fungus is known to be widely distributed in buildings 
throughout the country (Pl. 30, Figs. 5 and 6). The writer has 
investigated, or has records of, more than thirty cases. The 
organism is a domesticated species and reaches its best develop- 
ment in buildings. Its occurrence in the woods is comparatively 
rare, but there is little doubt that infections in lumber yards and 


buildings have originally come from the forest. Undoubtedly as 
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our knowledge of the fungous flora of the forest increases a wider 
distribution and prevalence of the organism will be demonstrated. 

At the present time infections in buildings (outside of lumber 
storage sheds) are known from at least thirteen states, principally 
in the southern United States and Pacific Coast region. Many of 
these buildings are frame residences, but other structures, such as 
stores, factories, warehouses, and churches, fall a ready prey as 
well. The damage to many of these buildings has been extensive. 

In all cases the outbreaks have started beneath the first floor, 
particularly where this has been placed over moist ground. It is 
not necessary, however, that the sub-floor timbers and floors be 
close to the ground, for in the moist climate of the Gulf states 
houses built over apparently dry sandy soil and well ventilated 
beneath have suffered heavy losses. In frame buildings the fungus 
spreads from the sub-floor timbers up the walls and usually first 
becomes evident by the rotting and shrinking of baseboards, panels, 
wainscoting, door casings, etc. The shrinkage, and consequent 
opening of the joints, exposes the whitish mycelium behind. These 
are very conspicuous features. 

Not only does the fungus run up the walls behind interior finish 
and between the studding of plastered walls (Pl. 30, Fig. 5), but 
it will also readily pass up simple interior partitions consisting of 
half-inch ceiling lumber nailed on either side of upright strips, 
and in one case it was found extending up a partition of single 
thickness half-inch beaded stock placed vertically. In one dwelling 
the organism passed up a double interior wood partition to the 
ceiling of the room, a height of about ten feet. In another case 
it extended up a similar partition between two rooms, each con- 
taining a coal stove operated during the entire winter, for a dis- 
tance of six to eight feet. In one of the rooms the stove was set 
as close to the partition as safety would permit. 

How the fungus can obtain sufficient moisture under such cir- 
cumstances has not been determined, as rhizomorphs are usually 
lacking in such places. Invariably, however, rather compact sheets 
of fan-shaped mycelium form within the wall cavities and this may 
function in water conduction. Likewise, the further possibility of 
water production by the disintegration of the fiber in the decay 


processes offers a hypothesis worthy of further investigation. 
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Not alone does the fungus destroy the timber of the buildings, 


but it will also readily infect objects in contact with the decayed 
wood. Thus window sash, doors, wall board, nail kegs, tarred 
roofing (PI. 30, Fig. 3), asphalt shingles, cement-asbestos shingles, 
galvanized fencing wire, and various documents and minor items 
stored in infected buildings have been destroyed or damaged. 

The fungus works very rapidly and for this reason has occa- 
sioned serious concern in more than one household. In some 
instances tenants have complained of the floors breaking through 
in walking about, or the post of a bed has crushed through, or a 
door has fallen from its hinges. These events are at the least dis- 
concerting, although they may not be particularly dangerous. 

At the University of Florida a large floor area in one of the 
modern brick buildings was destroyed and several large uprights 
attacked within two years. In a brick store building six years old 
at Kissimmee, Florida, the floor had rotted out, and the new floor- 
ing put in had also rotted through in places within a year after 
replacement. A frame residence at St. Lucie, Florida, suffered 
severe loss in three years, and by five years about one fourth of 
the house was visibly affected. In a residence at Thomasville, 
Georgia, decay started in a property twenty years old and extended 
to a height of about 14 feet, rotting sills, joists, studding, siding, 
etc., necessitating repairs amounting to $850. A cottage at Louis- 
ville, Kentucky, built about three years, suffered badly from the 
decay of sub-floor timbers, flooring, and casings, with a loss of 
about $150. <A residence in Memphis, Tennessee, required sev- 
eral hundred dollars for repairs. In a fine residence at Shreve- 
port, Louisiana, a considerable part of the front wall and 750 feet 
of flooring had to be replaced within three years after construc- 
tion, necessitating an expense of about $3,000. Ina store at Baton 
Rouge, Louisiana, heart cypress ceiling laid over a brick wall lasted 
but six months. 

The facts at hand thus indicate that Poria incrassata is a par- 
ticularly destructive and rapid-growing organism which attacks 
practically all species of wood. The only timbers which have been 
observed rotting under natural conditions are, with the exception 


of the hardwood material previously mentioned, species of south- 
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ern pine, Douglas fir, and cypress. This is the case since these 
timbers are the principal structural material in the regions where 
the fungus prevails. The organism is spreading rapidly, mainly 
throughout the southern and Pacific Coast states. It is becoming 
more or less epidemic in character and is apparently introduced 
into new buildings in certain cases through the use of infected 
lumber. The situation is becoming so acute that it is necessary 
to take immediate steps to bring the many infections under control 
and eradicate them wherever possible. 

The severely decayed wood is brown and breaks up into irregu- 
lar chunks by the formation of shrinkage cracks both across and 
in the direction of the fiber, the crevices frequently containing 
sheets of white mycelium. 

Since the organism apparently thrives under conditions which 
at times are not favorable to the growth of most other fungi, it 
assumes special importance in buildings, and recommendations for 
control must take into consideration all the factors in the life 
history. 


ConTROL MEASURES 
Prevention 

In controlling this fungus our first attention should be directed 
toward preventing new infections. The two main points to con- 
sider in this connection are, first, an improvement of the sanitary 
condition of lumber yards, particularly with respect to the presence 
of infected or rotting debris about the yard which may serve as a 
source of infection, and, second, suitable changes in building de- 
sign, so as to eliminate, as far as possible, the more favorable 
conditions for fungus attack. 

In every case timber storage yards should be kept as free as 
possible of all decayed material and weeds should be kept down, 
as these impede free air circulation. Surfacing the soil with cin- 
ders is always highly advisable and wherever the yards are located 
on wet ground, or where subject to periodic wetting, they should 
be properly drained. Lumber storage sheds can be rendered fun- 
gus-proof by using for the foundations, both for the sheds and 


the piles, either such substances as concrete, brick, or stone, or 
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timber thoroughly treated with an antiseptic, such as coal-tar 
creosote, zinc chloride, or sodium fluoride. If it is not considered 
feasible to make the entire foundation of one or the other of these 
substances, at least the piers or blocking upon which the support- 
ing timbers rest should be of this type of material. This will 
prevent the fungus from passing upward from the soil. The 
foundation should be 12 to 18 inches off the ground and fully 
ventilated beneath from all sides. When the piles are erected 
every bit of suspicious wood should be carefully culled and either 
segregated or destroyed. This is essential, since decay may be 
started in a pile by the inclusion of even a trace of living fungus.‘ 

Since timbers often apparently become infected in the lumber 
yard, the above precautions will reduce to a considerable extent 
outbreaks of the fungus in buildings. In addition, however, the 
consumer has several points to consider in the proper inspection 
and use of timber after it comes into his hands. These may be 
summarized as follows: 


1. All timber and organic products used in building construction should be 
carefully inspected for the presence of infection or decay, and suspected mate- 
rial should be rejected. 

2. Floors should never be laid directly on the soil or over brick or concrete 
in basements unless the timber has first been given a thorough treatment with an 
efficient antiseptic, such as coal-tar creosote, zinc chloride, or sodium fluoride. 

3. Other basement or sub-floor timbers which are more or less subjected to 
moisture should be given some measure of protection by dipping the timbers, 
spraying, or giving them two to three brush applications with hot coal-tar creo- 
sote, or where the color and odor of this substance are objectionable, with a 6 
per cent water solution of zinc chloride or a 4 per cent solution of sodium 
fluoride. 

4. Timbers should not be embedded in concrete, brick, or stone walls without 
leaving ventilation around the ends of the timber by suitable boxing, and even 
then one of the above preservatives should be carefully applied, using as much 
preservative as the timber will absorb. 

5. If for any reason it is necessary to use untreated timber for the lower 
floor supports heart material of naturally durable species should be carefully 
selected. It should be kept in mind, however, that even the highest grade 
heartwood is far from being immune to decay once this fungus becomes started. 
The sapwood of none of our commercially available species is suitable for this 
purpose, and is only to be recommended when thoroughly treated. It can then 


4A further discussion of this subject will be found in United States De- 
partment of Agriculture Bulletin 510, ‘“‘ Timber storage conditions in the eastern 
and southern states with reference to decay problems,” 1917, by the present 
writer. This bulletin is being revised and will soon be reissued. 
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be advantageously used on account of the good absorptions and penetrations 
secured. Dipping, spraying, or brush applications are not dependable where 
much sapwood is involved. 

6. Preference should always be given to thoroughly dry timber. When 
used in a green or moist condition wood is very apt to become infected, and does 
not take preservative treatment readily by any of the non-pressure processes. 

7. Ample ventilation of basements is very desirable, as a general rule, al- 
though where the basement air is somewhat warmer than the outside air, and 
highly humid, the entrance of the colder outside air may lower the dew point 
sufficiently to cause condensation of water on the timber. This will naturally 
lead to even more rapid decay than formerly. 


ERADICATION 


When the fungus has once gained entrance the only feasible 
remedy is complete eradication of every trace of infection. This 
must be thorough. Timbers must be cut back at least two feet 
beyond all trace of decay to insure success. If the job is not 
thorough the organism will continue to develop. After eliminating 
and destroying any of the stored lumber which is visibly infected, 
the remainder of the stock in the immediate vicinity of the infec- 
tion area can be further safeguarded by running it through the 
dry kiln, where such equipment is available. The usual approved 
methods for kiln-drying coniferous stock will kill any traces of 
fungus which may have been overlooked, particularly in 1- and 2- 
inch stock. For larger timbers the treatment will have to be care- 
fully supervised and tested for efficacy, in order to be sure of 
success. 

Sound timbers adjacent to the infection should be surface- 
treated as just indicated and the adjacent masonry and soil 
sprinkled or sprayed with the same antiseptic. The timber used 
in replacement should be selected and handled in the manner 
already discussed for new construction. Footings or piers in con- 
tact with the soil should be either of masonry or thoroughly treated 
timber. In cases where flooring in contact with the ground has 
decayed, and the soil is thus thoroughly infected, either concrete 
or thoroughly treated timber is likewise indicated. 

It should be kept in mind that no light preservative treatments 
will offer full protection, and in no case will they eradicate infec- 
tions already in the wood. 

INVESTIGATIONS IN Forest PatHotocy, Bureau oF PLant INpDustTrY, 


In COOPERATION WITH THE Forest Propucts LABoRATORY, 
Mapison, WISCONSIN 
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DESCRIPTION OF PLATES 


PLATE 28 

Fig. 1. A normal olive-gray fructification on the underside of pine flooring 
in a warehouse for tarred roofing paper in eastern Texas. Photographed in a 
fresh condition. 

Fig. 2. A fresh olive-gray fruit-body from the underside of Douglar fir 
flooring in an open lumber storage shed at Seattle, Washington. (See also PI. 
29, Fig. 1.) 

Fig. 3. Section of fructification shown in Fig. 2, showing well-developed 
pores about 1 cm. long. 

Fig. 4. Abortive brownish-black fructification on pine partition separating 
a servants’ toilet from an adjoining woodshed at Gainesville, Florida. Fungus 
fruiting in the partially illuminated shed. Note the thick subiculum of ver- 
tically arranged hyphae which become very conspicuous when the fungus cracks 
from drying. 

Fig. 5. Abortive brown liver-like fruit-body from the upper surface of pine 
floor planks in a cotton warehouse in Mississippi. 

Fig. 6. Abortive thin brown fruit-body on pine wall sheathing in a small 
workshop at Riderville, Alabama. 

Fig. 7. Old blackish-brown fructification on the reverse side of sheathing 
similar to that shown in Fig. 6. 

Fig. 8. <A thin young cinnamon-buff fruit-body on the foundation timbers 
in one ofthe temporary government buildings in Washington, D. C. This build- 
ing was erected during the recent war and has already failed at several points 


as a result of this infection. 


PLATE 29 

Fig. 1. An old dry fruit-body on the underside of Douglas fir flooring in 
an open lumber shed at Seattle, Washington. 

Fig. 2. White strand-like mycelium and small white to brown rhizomorphs 
on the underside of pine flooring in a warehouse for tarred roofing paper in 
eastern Texas. (See also Pl. 28, Fig. 1.) 

Fig. 3. Large brownish rhizomorphs closely embedded in a mycelial sheet 
on the under surface of a pine floor board. This floor was laid on 2” x 4” 
timbers placed on edge on a brick pavement in the basement of a church at 
Natchez, Mississippi. 

Fig. 4. Cross section of large rhizomorph under low magnification. The 
openings toward the center are conducting tubes. 

Fig. 5. Central portion of same rhizomorph under higher magnification 
than in Fig. 4. 

Fig. 6. Spores of Poria incrassata. 

Fig. 7. A Petri-dish culture of Poria incrassata grown for 22 days at 30° 


Centigrade. 
PLATE 30 


Fig. 1. Heart cypress shingles showing an abundance of white to yellowish 


fan-shaped mycelium. The fungus coated the shingles throughout the bundles 
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c and in a short time totally destroyed 30 to 40 thousand shingles at a retail 
lumber yard in Houston, Texas. 

Fig. 2. A pure culture of Poria incrassata in a 2-liter Erlenmeyer flask 
prepared for testing the durability of various woods. Note the strandlike growth 
of the fungus. 

Fig. 3. Mycelium on the surface of tarred roofing paper stored over an 
infected floor. The fungus invaded the lower end of the rolls and destroyed a 
considerable amount of the stock. 

Fig. 4. An infected pine post and stringers in an open lumber shed at a 
retail lumber yard in Birmingham, Alabama. The fungus has run upward to 
the second bin, a distance of 5 to 6 feet. New sound planks were, in some 
cases, piled in close contact with the diseased posts. The infection will thus 
be transmitted in the course of a few days to every plank in the pile. The 


e 


a 

losses on this yard amounted to $1,000 to $2,000. R 

Fig. 5. Infection within a plastered partition wall in a church at Kansas 

City, Missouri, after one side of the wall has been torn away. A large area 
of flooring laid over cement was also rotted. 

Fig. 6. Pine floor in the basement of a church in Natchez, Mississippi. 


The floor is laid on 2” x4” pine stringers placed edgewise and resting on a 


brick pavement. This timber gave very short service. 

















FLORIDA FUNGI-—I 


W. A. MurriLui 


A number of fungi were picked up by me at various places in 
Florida during March, 1923, when I was fortunate enough to be 
able to make a collecting trip through portions of the state. As 
the season was very dry, few fleshy fungi were seen, even in the 
hammocks, where most of my time was spent. Instead of repeat- 
ing the word “hammock” in my locality notes, the reader will 
please understand it after most of the places mentioned, like Deer- 
ing, Snapper Creek, Brickell, Royal Palm, and Brooksville. At 
Tarpon Springs and New Smyrna the collecting grounds were 
mostly dense woods along streams or in low places. The Florida 
pine lands were much too dry when I saw them to yield anything 
of special mycological interest. 


AGARICACEAE 


DROSOPHILA APPENDICULATA (Bull.) Quél. Brooksville. 

LENTINUS cRINITUS (L.) Fries. Brooksville, New Smyrna, Royal Palm. 
LENTINUS sTRIGOSUS (Schw.) Fries. Brooksville. 

LENTINUS VELUTINUS Fries. Brooksville. 

PLICATURA LATERITIA (Berk. & Curt.) Murrill. Tarpon Springs. 
PLuTEUS CERVINUS (Schaeff.) Quél. Brickell, Brooksville. 
SCHIZOPHYLLUS ALNEUS (L.) Schroet. Tarpon Springs. 


PILEATE POLYPORACEAE 


BJERKANDERA ADUSTA (Willd.) P. Karst. Brooksville, New Smyrna. 

CERENELLA FARINACEA (Fries) Murrill. New Smyrna, Royal Palm. 

CERENELLA RAvENELII (Berk.) Murrill. New Smyrna, Royal Palm. 

CoRIOLELLUS SERIALIS (Fries) Murrill. Tarpon Springs. 

Cor1oLopsts crocata (Fries) Murrill. Brickell, Royal Palm. 

Cor1oLopsis r1GIpA (Berk. & Mont.) Murrill. Royal Palm. 

Cor1oLus BiFrorMis (Klotsch) Pat. Brooksville. 

CortoLus Bracuypus (Lév.) Murrill. Deering, Snapper Creek. 

Cor1ioLus MAxiMuS (Mont.) Murrill. Brickell. 

CorRIOLUS MEMBRANACEUS (Sw.) Pat. Deering, New Smyrna. 

CoRIOLUS NIGROMARGINATUS (Schw.) Murrill. Brooksville. 

CorRIoLUS OCHROTINCTELLUS Murrill. Deering. Apparently an abnormal, stipi- 
tate form of this Mississippi species. 
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MurriL_: FioripA FuNGI 


Cor1oLus pinsitus (Fries) Pat. Brickell, Deering, Snapper Creek. 

CorRIOLUS SERICEOHIRSUTUS (Klotsch) Murrill. On red cedar at New Smyrna. 
Very nearly related to C. pinsitus. 

CorioLus sector (Ehrenb.) Pat. Brooksville, Deering, Snapper Creek, Tarpon 
Springs. 

CorRIOLUS VERSICOLOR (L.) Quél. Brooksville, New Smyrna. 

CyYCLoPORELLUS 10DINUS (Mont.) Murrill. Brooksville, Royal Palm, Snapper 
Creek. 

DAEDALEA AMANITOIDES Beauv. Brooksville. 

DAEDALEA CONFRAGOSA (Bolt.) Pers. Brooksville. 

ELFVINGIA TORNATA (Pers.) Murrill. Brooksville, Deering, Snapper Creek. 

ELFVINGIELLA MARMORATA (Berk. & Curt.) Murrill. On decayed spot in trunk 
of living live-oak on a street in Brooksville. 

Fomes roseus (Alb. & Schw.) Cooke. On red cedar at New Smyrna. 

FoMITELLA suPINA (Sw.) Murrill. Brooksville, Deering, Royal Palm. 

GANODERMA SUBINCRUSTATUM Murrill. Coconut Grove. 

GANODERMA SULCATUM Murrill. - Abundant on cabbage palmetto at New Smyrna 
and also found on the same host near Tarpon Springs. 

GLOEOPHYLLUM HIRSUTUM (Schaeff.) Murrill. Royai Palm, Tarpon Springs, 

GLOEOPHYLLUM STRIATUM (Sw.) Murrill. Brooksville. 

HapaLopitus Gitvus (Schw.) Murrill. Brooksville, Deering, Tarpon Springs. 

HAPALOPILUS LICNOIDES (Mont.) Murrill. Brooksville, Deering, Royal Palm, 
Snapper Creek. 

InonoTUS FRUTICUM (Berk. & Curt.) Murrill. Deering. 

LENZITES BETULINA (L.) Fries. Brooksville. 

PoGONOMYCES HYDNOIDES (Sw.) Murrill. Brickell, Brooksville, Deering, Royal 
Palm, Snapper Creek, Tarpon Springs. 

PoLYPORUS ARCULARIUS (Batsch) Fries. Brooksville, New Smyrna. 

PycNoPoRUS SANGUINEUS (L.) Murrill. Brooksville, Deering, New Smyrna, 
Royal Palm, Snapper Creek. 

Pyropotyporus CaLkinsi1 Murrill. Resupinate form on live-oak near Tarpon 
Springs. 

PyROPOLYPORUS DEPENDENS Murrill. Common on live-oak trunks at Brickell 
and Deering. 


Pyropotyporus Lanctioisi1 Murrill. Snapper Creek. Apparently a form of 
this Louisiana species which dried up and became indurate before fully 
expanding. 


Trametes amygdalinus (Berk. & Rav.) comb. nov. (Polyporus amygdalinus 
Berk. & Rav.; Berk. Grevillea 1: 49. 1872.) Described from South Caro- 
lina on oak, and sent to me in fine examples from Alabama by Dr. R. P. 
Burke. I found it on old live-oak logs in the big hammock at Brooksville. 
Trametes cubensis (Mont.) Sacc. is probably its nearest relative. The be- 
ginner might possibly confuse it with Laetiporus sulphureus, but it is not 
brilliantly colored and the context is not rigid when dry. 

New York Boranicat GARDEN 








CORDYCEPS SPHINGUM (SCHW.) IN THE 
PHILIPPINES 


ALBERT W. C. T. HERRE 


The accompanying figures are of a sphingid moth belonging to 
the genus Acosmeryx Boisd., according to Mr. W. Schultze, ento- 
mologist of the Bureau of Science. The moth is a mere chitinous 
shell, its singular appearance being due to the growth of a well- 
known insect-destroying fungus, Cordyceps sphingum. The long 
spikes protruding in every direction from the moth are the asco- 
phores, or fruiting branches, of the fungus. Through the kind- 





Fic. 1. Cordyceps sphingum. 


ness of Father Sanchez, S. J., the Bureau of Science has received 
a specimen collected at Camp 2, on the Benguet road, Mountain 
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HERRE: CoRDYCEPS SPHINGUM (Schw.) 281 


Province, by Sefior Ferreira. It is thoroughly typical, agreeing 
in all essentials with Tulasne’s ' figures. 

This species occurs on sphingid moths and on Orthoptera 
(locusts and katydids) from North Carolina to Brazil, being com- 
mon in the West Indies. It has also been reported from Darjeel- 
ing, India, on two moths of the Noctuidae, Spirama retorta, and a 
species of Hypena. European records from Scotland and Switzer- 
land are more or less doubtful, as are certain records from the 
northern United States. As a general rule mycologists have called 
every Isaria-like fungus parasitic on a moth /saria or Cordyceps 
sphingum, without comparison with authentic herbarium material. 

The occurrence of this striking-looking insect-destroying fungus 
in the mountains of Northern Luzon adds greatly to our knowl- 
edge of its distribution and is a notable find. 

BuREAU OF SCIENCE, 
Mania, P. I. 


1 Tulasne, Sel. Fung. Carpol., 3 (1865), 12, Tab. I, figs. 1 and 2. 
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New names and the final members of new combinations are in bold face type 


Abies canadensis, 184 

Acanthonitschkea, 61; macrobarbata, 
63; argentinensis, 61, 62 

Acer pseudoplatanus, 157 

Acosmeryx, 280 

Agarics, Dark-spored, Psilocybe—V, 1 

Agaricus, 100; arenulinus, 8; auto- 
matoides, 7; caerulipes, 9; campto- 
pus, 4; dichrous, 18; distans, 191; 
elongatipes, 11; ericaeus, 21; foed- 
eratus, 150; foenisecii, 13; falci- 
folius, 151; comaropsis, 150; limi- 
cola, 14; limophilus, 4; modestus, 
3; murcidus, 22; pholidotus, 150; 
polycephalus, 7; phyllogenus, 3; 
pulicosus, 22, 151; rhodophaeus, 22, 
151; semilanceatus, 22; spadiceus, 
16, 17; squalidellus, 6; Sullivantii, 
22, 151; udus, 18 

Alternaria polypodii, 240 

Amanita, 243; Frostiana, 243 

Amanitopsis, 243; vaginata, 243 

Amauroderma subrenatum, 97 

Amphisphaeria, 54, 56; conferta, 54 

Amphisphaeriaceae, 111 

Amygdalus persica, 116, 117 

Amyris elemifer, 80; elemifera, 80 

Anacardium, 75, 78 

Anema bullata, 81 

Annona, 73, 74, 78; bullata, 78; pa- 
lustris, 79 

Anthostomella, 112, 113; Rhizomor- 
phae, 112, 113; palmicola, 114; 
Rhizophorae, 107, 113; Rhizophorae, 
112 

Anthracothecium, 74; Palmarum, 74; 
pyrenuloides, 74 

Anthracnose of the Boston fern, James 
A. Faris, 89 

Aponectria, 37 

Aposphaeria, 37 

Arachnomyces, 125 

Arthonia complanata, 76; microsperma 
Nyl., 76; polymorpha, 76 

Arthopyrenia, 70; conoidea, 70; plan- 
orbis, 70; tumida, 70 

Arthothelium chloroleucum, 76; spec- 
tabile, 76 

Arthur, J. C., Professor Holway, 242 

Ascochyta Gossipii, 97 

Aspergillus, 101 

Astomeae, 28 


Atwood, Alice C., Bibliographic Notes, 
103 

Atylospora, 1, 19; umbonata, 21 

Auricularia, 100; reticulata, 99 


Bacidea microphyllina, 80 

Bacterium angulatum, 146 

Baeomyces, 147 

Basidiomycetes, 218 

Berberis canadensis, 190; Thunbergii, 
190; vulgaris, 190 

Bermuda, Some Pyrenomycetes of, 
107 

Bertia, 53; collapsa, 52, 53; parasitica, 
39 

Biatorella resinae, 98 

Bibliographic Notes, Alice C. Atwood, 
103 

Bilimbia Sprucei, 80 

Bizozzeria, 42, 59; didyma, 59, 61; 
sorbina, 42 

Bjerkandera adusta, 278 

Blastenia Brittonii, 84; Forstroemi- 
ana, 85; nigrocincta, 85; phaea, 85 

Blennoria abietis, 183 

Boletus cinerascens, 212; communis, 
244; croceus, 213; felleus, 244; 
juglandinus, 215; lilacinus, 216; 
nigropurpureus, 216; papyraceus, 
217; superficialis, 224; tomentosus, 
241; vitellinus, 226 

Bombyliospora domingensis, 72, 80 

Boston fern, Anthracnose of the, 
James A. Faris, 89 

Botryodiplodia, 41 

Botrytis cinerea, 193; Tulipae, 98 

Bucida, 84; spinosa, 84 

Bumelia, 76 

Byrsonima, 74 

Byssosphaeria calyculus, 51; conferta, 
54; euomphala, 54 


Caeoma piceum, 183 

Cajanus indicus, 63 

Calocera, 189 

Calonectria, 108, 109; erubescens, 108, 
109; guarapiensis, 109; leucophaes, 
109; leucorrhodina, 109; tubaroensis, 
109 

Calophyllum, 78 

Calosphaeria recedens, 41; vibratilis, 
41 
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Cha 
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Calyculosphaeria, 24, 25, 29, 37, 45; 
acervata, 29; anceps, 29; calyculus, 
29; calyculus, 51; chiliopyxis, 29; 
collapsa, 52; corticata, 29; crus- 
tacea, 29; fusariospora, 29; Granati, 
29; leptosporoides, 29; macrospora, 
53; media, 29; pezizoidea, 51 ; pusil- 
lima, 30; recedens, 30; roseospora, 
30; suberis, 30; tristis, 48, 52 

Calyptrogyne, 73, 76, 79, 81 

Campanularius, 1 

Carya alba, 212 

Castanea, 122; dentata, 157 

Celtis, 75 

Ceratostomella, 40 

Cercospora, 145 


Cerenella farinacea, 278; Ravenelii, 
278 

Chaetomiaceae, 110 

Chaetomium, 110; Fieberi, 110; glo- 


bosum, 110; pusillum, 38 
Chaetosphaeria, 48 
Chaetosphaeria, 49; phaeostroma, 49; 
tristis, 49 
Chamaecyparis lawsoniana, 157 
Chanterel cinnabarinus, 243 
Charrinia, 123 
Chrysomyxa abietis, 
The genus, James 
Weirii, 184 
Cinnamomum Camphora, 195 
Cladonia Beaumontii, 81; divaricata, 
81; medusina, 81; uncialis, 81 


186; 
183; 


183, 184, 
R. Weir, 


Cladosporium, 101, 145, 149; Citri, 
149 

Clathrus, 189 

Clavaria, 148, 218; flavuloides, 148; 
Krombholzii, 148; mutans, 148; 
ornatipes, 148; pilosa, 148; pinicola, 
148; subcorticalis, 148; subtilis, 
148; tenax, 148; typhuloides, 148; 


vestipes, 148 

Clitocybe, 188 

Clitopilus, 15; conissans, 14 

Clypeosphaeriaceae, 112 

Coccocarpia pellita genuina, 83; parme- 
lioides, 83; smaragdina, 83; tenuior, 
83 

Coccolobis, 78, 83; uvifera, 116 

Coccothrinax, 70, 83, 87 

Coccotrema, 71 

Cook, Melville T., The life history of 
Nectria ipomoea, 233 

Coleosphaeria, 26, 28, 29, 30, 34, 36, 
42, 48; acervata, 37; anceps, 34; 
Beccariana,’ 55, 56; calyculus, 51; 
chiliopyxis, 37; corticata, 38; crus- 
tacea, 35; cupularis, 32; exilis, 38; 
Fuckelii, 30; fusariospora, 39; Gra- 
nati, 35; leptosporoides, 58, 59, 60, 
61; media, 35; pusillima, 40; radi- 


calis, 41; roseospora, 42; subcon- 
nata, 42; Suberis, 36; tristis, 49 

Colletotrichum, 91, 145 

Collybia dryophila, 243 ; maculata, 243; 
platyphylla, 243; velutipes, 144 

Colpothrinax, 87 

Coltricia splendens, 244 

Coniophora cerebella, 155, 164 

Coniothyrium diplodiella, 123 

Conocarpus, 82, 84, 87 

Copelandia, 99 

Coprinus, 12, 100; micaceus, 151 

Cordia collococca, 88 

Cordyceps, 281; herculea, 244; Sphin- 
gum, 280; Sphingum (Schw.) in the 
Philippines, Albert W. C. T. Herre, 
280 

Coriolopsis crocata, 278; rigida, 278; 
serialis, 278 


Coriolus biformis, 278; brachypus, 
278; maximus, 278; membranaceus, 
278; nigromarginatus, 278; ochro- 
tinctellus, 278; pinsitus, 279; sector, 
279; sericeohirsutus, 279;  versi- 
color, 244, 279 

Coronophoraceae, 26 

Coronophorella, 38 

Cortinarius bistreoides, 241; citri- 
nellus, 241; glaucopoides, 241; 
griseoluridus, 241; metarius, 241; 
nigrocuspidatus, 241; pinetorum, 
241 


Creonectria, 109; ochroleuca, 109 

Cronartium ribicola, 193 

Crucibulum vulgare, 244 

Cryptospora, 45 

Cryptothrips floridensis, 195 

Cucurbitariaceae, 25 

Cucurbitaria berberidis, 25; cupularis, 
32; radicalis, 41 ° 

Curatella, 75, 83 

Cyathisphaeria, 26, 28; cupularis, 28, 

Cycloporellus iodinus, 279 

Cytospora chrysosperma, 147 


Dacrymyces, 103; deliquescens, 144; 
destructor,.104; hyalina, 99; stil- 
latus, 144; syringicola, 104 


Daedalea amanitoides, 279; confragosa, 


279; Hobbsii, 98; quercina, 239; 
subconfragosa, 99 
Daldinia, 127; concentrica, 244 
Dark-spored Agarics—V. Psilocybe, 


W. A. Murrill, 1 

Daucus carota, 104 

Decay of lumber and building mate- 
rials due to Poria incrassata (B. & 
C.) Burt, J. C. Humphrey, 258 

Delonix regia, 115 

Dematium pullulans, 101 
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Dendrophoma, 178 

Diaporthe juglandis, 194 

Diatrypaceae, 115 

Diatrypella, 115; verruciformis Spe- 
gazziniana, 115 

Dichodium Byrsinum, 82 

Diplodia, 41 

Dictyomollisia albido-granulata, 202 

Dictyonella erysiphoides, 199 

Dothiorella, 41 

Dothichiza populea, 147 

Dothidea episphaeria, 39 

Drosophila appendiculata, 27 


Echidnodella, 197, 201, 202 

Elfvingia tornata, 100, 279; megaloma, 
100, 244 

Elfvingiella fomentaria, 244; marmo- 
rata, 279 

Endocarpon, 73 

Endogone, 245, 250 

Endogone malleola Hark., 245, 255, 
256; Some observations on the de- 
velopment of, 245 

Endothella, 198; Tapirae, 197 

Endothia, 115; Coccolobii, 107, 115 

Endothiella, 116; longirostris, 116 

Engleromyces, 127; Goetzii, 127 

Entonaema, 127 

Eucalyptus, 122 

Eugenia, 78, 79, 80 

Eumitria implicita, 84 

Eutypella bambusina, 108, 114; line- 
aris, 108, 114; sabalina, 114 

Exostema, 75, 78, 79 


Faris, James A., Anthracnose of the 
Boston fern, 89 

Fitzpatrick, Harry Morton, Monograph 
of the Nitschkieae, 23, 45 

Florida fungi, W. A. Murrill, 27 

Fomes, 216; Bakeri, 99; fomentarius, 
241; fulvus, 224; igniarius, 216; 
Laricis, 97; officinalis, 158, 164; 
pinicola, 97; roseus, 98, 158, 1509, 
164, 279 

Fomitella supina, 279 

Fracchiaea, 25, 42; callista, 25; pau- 
ridia, 40; subcongregata, 40; sub- 
connata, 42 

Fragosphaeria, 124, 126; purpurea, 
124 

Fuligo ovata, 153, 164 

Fulvifomes Robiniae, 244 

Fungi, Life history and undescribed 
genera and species of, C. L. Shear, 
120 

Fusarium, 193, 250 

Fusicoccum, 239 


Ganoderma sessile, 145; subincrusta- 
tum, 279; sulcatum, 279; Tsugae, 
244 

Geaster hygrometricus, 244 

Genipa, 75 

Gibbera moricarpa, 42 

Gibberella pulicaris, 33 

Glaziella, 126 

Gloeophyllum hirsutum, 279; striatum, 
279 

Gloeoporus, 99; conchoides, 99 

Gloeosporium, 145; polygoni, 241 

Glomerella, 92; cingulata, 92; gossypii, 
92; nephrolepis, 92 

Glyphis cicatricosa, 179 

Gnomonia papillostoma, 241 

Graphina poitaei, 78; sophistica, 78; 
virginea, 78 

Graphis Afzelii, 78; elegans, 78; glau- 
cescens, 78; nitida, 78; pavoniana, 
78; scripta, 78; tenella, 78; vestita, 
78 

Guazuma, 78 

Guignardia, 131; bidwellii, 130; vac- 
cinii, 131 

Gymnanthes, 75, 79 

Gymnosporangium, 244 

Gyrostomum scyphuliferum, 80 


Haematomma puniceum leprarioides, 83 

Hapalopilus gilvus, 279; licnoides, 279; 
subrubidus, 99 

Haplosporella dulcamara, 241 

Helotium alnicola, 241 

Herpotrichia collapsa, 52 

Herre, Albert W. C. T., Cordyceps 
Sphingum (Schw.) in the Philippines, 
280 

Heufleria sepulta, 75 

Hexagonia, 99 

Hippomane, 74, 75, 78 

Hirtella, 76, 80 

Holcus Sorghum, 132 

Holway, Professor, J. C. Arthur, 242 

Homostegia parasitica, 39 

Humphrey, C. J., Decay of lumber and 
building materials due to Poria 
incrassata, 258 

Hygrophorus psittacinus, 243 

Hypena, 281 

Hypholoma, 15, 150; Candolleanum, 
150; fasciculare, 243; lacrymabun- 
dum, 150; pelianthum, 150; phyl- 
logenum, 3; perplexum, 150, squali- 
dellum, 6; velutinum, 151 

Hypocreopsis, 46 

Hypocreales, 108 

Hypophyllum polycephalum, 7 

Hypospila pustula, 181 

Hypoxylon, 116, 129; coccineum, 116; 
cupulare, 32; effusum, 117; minu- 
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tum, 117; ovinum, 129; petersii, 
126; rubiginosum, 116 
Hypsilophora, 103, 1064; callorioides, 


103; destructor, 103, 104; syringi- 
cola, 104 
Hysterium, 242; pulicare, 242 


Ichthyomethia, 76 
Ilex paraguensis, 63 
Irfonotus betulina, 

99; Schini, 145 
Irpex, 226; tulipiferus, 226 
Isaria, 281 


279; Clemensiae, 


Jambos, 75 


Jasminum simplicifolium, 


17 


_ 


Kusanoa, 199 
Kusanoopsis, 199, 


200, 205 


205; guianensis, 


Laccaria, 188 

Lachnocladium, 148 

Lactaria lactiflua, 243; subdulcis, 243 

Laetiporus sulphureus, 244, 279 

Lagenaria, 115 

Lasiosphaeria, 59, 60; pseudobom- 
barda, 59; solaris, 59; suberis, 36; 
sublanosa, 59 

Lantana involucrata, 111 

Lauraceae, 202 

Lecanactis americana, 79 

Lecanora calcarea contorta, 83; 
erea, 83; cinereocarnea, 83; 
secha, 83; varia, 83 

Lecidea Brujeriana, 80; 
piperis, 80; 

Lentodium squamulosum, 
164, 165 

Lentinus, 97; adhaerens, 97; crinitus, 
278; cochleatus, 97; lepideus, 97, 98, 


cin- 
pro- 


isidiotyla, 81 ; 
pyrrhomelaena, 72, 80 
162, 163, 


160, 161, 162, 163, 164; strigosus, 
278; suavissimus, 97; tigrinus, 97, 
160, 161, 162, 163, 164, 165; ur- 
sinus, 97; velutinus, 278; vulpinus, 
97 

Lenzites sepiaria, 98, 155, 156, 157, 
161, 164; trabea, 98, 156, 157, 161, 
164 

Lepiota, 100; cristata, 243 

Leptochrysomyxa, 183 

Leptogium chloromelum, 82; chloro- 
melum stellans, 82; tremelloides 


caesium, 82 
Leptospora, $9; spermoides, 60; 
spermoides rugulosa, 59, 60 
Leptosporella, 40, 47, 60; 
sporoides, 60 
Leptothyrium pini, 123 
Leptotrema polyporum, 79; simplex, 
80; Wightii, 79, 80 


lepto- 
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Life histories and undescribed genera 


and species of fungi, C. L. Shear, 
120 
Limax maximus, 102 


Linospora saligna, 181 

Liriodendron tulipifera, 157 
Liquidambar styraciflua, 157 
Lonchocarpus, 74 

Loranthomyces, 36, 39; epimyces, 39 
Lupinus arboreus, 144 

Lycoperdon, 100; gemmatum, 244 
Lysiloma, 74, 78, 79, 83, 87 


Maclura aurantiaca, 38 
Macrophoma, 178 
Magnusia, 125 
Mangifera, 76 
Marasmius, 243; oreades, 243; 
ina, 241; pinastris, 241 
Matayba, 79 
Melancolis juglandis, 194 
Melanconium oblongum, 194 
Melampsoropsis, 183 
Melanomma exile, 38 
Melanopsamma Grevillii, 48 
Melanotheca Achariana, 74; 


pice- 


cruenta, 


74 

Melia Azedarach, 117 

Melomastia Friesii, 111; 
III 

Merulius, 155; fugax, 99; incrassatus, 
259; lacrymans, 155, 164, 258, 262, 
263; spissus, 259 

Miconia, 201 

Microdiplodia spiraeocola, 241 

Microglaena, 46; Brittonii, 60; saxi- 
cola, 69; scopularis, 69;  brasili- 
ensis, 69 

Microthyrium epimyces, 39 

Mill fungi, Occurrence and identity of 
cotton, Walter H. Snell, 153 

Monoblastia, 70, 71; palmicola, 71 

Monograph of the Nitschkieae, Harry 
Morton Fitzpatrick, 23, 45 

Morella cerifera, 115 

Mortierella, 246, 255, 256; 
255; van tieghemi, 255 

Morus alba, 239 

Murrill, W. A., 


mastoidea, 


bainiere, 


Dark-spored agarics— 


V. Psilocybe, 1; Florida fungi—TI, 
278; Poria Cocos, 105; Sullivant’s 
Ohio fungi, 150; Virginia fungi, 
243 


Mycena galericulata, 243 
Mycoglaena, 46 
Mycoporellum Eschweileri, 76 
Mycosphaerella oxycocci, 241 
Myriangina, 197, 201, 202; 
201; mirabilis, 202 

Myrianginella, 197 ; Tapirae, 197, 205 
Myriangium, 203; duriaei, 203; tuber- 
culans, 205 


miconiae, 
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Naucoria nigrella, 18 

Nectria, 108; cinnabarina, 33; galli- 
gena, 234; ipomoea, 233; Peziza, 
108 

Nectria ipomaea, The life history of, 
Melville T. Cook, 233 

Nectriaceae, 108 

Nephrolepis, 89; exaltata, 89 

Niesslia, 27; chaetomium, 38; exilis, 
38, 39 

Nitschkia, 23, 27, 28, 29, 34, 35, 37, 
39, 40, 41, 42, 47, 54, 59, 62; an- 
ceps, 34; Bambusarum, 29, 37; 
Beccariana, 29; 55; calyculus, 51; 
chiliopyxis, 37; collapsa, 29, 52; 
corticata, 38; crustacea, 35; cupu- 
laris, 25, 27, 28, 29, 90, 31, $2 33> 
47; euomphala, 29, 54; exilis, 27, 
29, 38; flageoletiana, 29; floridana, 
31; Fuckelii, 25, 26, 27, 28, 29, 30, 
33; Granati, 35; javanica, 29, 33; 
moravica, 29, 36; paurida, 30, 40; 
pezizoidea, 30, 51; radicalis, 30, 41; 
recedens, 41; rugulosa, 30, 60; sub- 
conica, 30, 36; subconnata, 30, 42; 
suberis, 36; tristis, 27, 30, 32, 45, 
47, 48, 49, 50, 57; Winteriana, 30, 
48, 50 

Nitschkieae, 26, 29, 36, 39; Mono- 
graph of the, Harry Morton Fitz- 
patrick, 23, 45 

Nummularia lutea, 129 


Occurrence and identity of cotton mill 
fungi, Walter H. Snell, 153 

Ocellularia actinota, 79; granulosa, 
79; subtilis, 79 

Odontotrema hemisphaericum, 46 

Oidium, 145 

Ohio fungi, Sullivant’s, W. A. Mur- 
rill, 150 

Opegrapha acicularis, 76; Bonplandi, 
76; calcarea, 76; lithyrga, 77; 
lithyrga notha, 77; lithyrgiza, 77; 
oleaginea, 77; prosodea, 77; saxi- 
cola, 77; viridis, 77 

Omphalaria cubana, 82; Girardi, 82; 
pyrenoides, 82 

Omphalea, 75, 76 

Omphalia campanella, 243 

Ophionectria, 109; cylindrotheca, 108, 
109 

Overholts, L. O., The species of Poria 
described by Schweinitz, 207 

Oxandra, 72, 77, 78, 80, 87 


Pachyanthus, 76 

Panaeolus, 99, 100; campanulatus, 243 
Papulospora, 37 

Parathelium indutum, 75 

Parmelia abstrusa, 83; latissima cris- 
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steno- 


pluriformis, 84; 
phylloides, 84 

Patellaria Sprucei, 80 

Paxillus involutus, 243 

Peltophorum, 74, 75, 83 


tifera, 84; 


Peniophora, 154; gigantea, 164; 
pubera, 154, 164 

Penzigia, 127 

Pestalozzia, 195 

Peridoxylon, 126, 127, 128; petersii, 
129 

Pertusaria velata, 83 

Phaeographina cinereopruinosa, 7 

Phallogaster saccatus, 99 

Phallus impudicus, 101 

Phaseolus vulgaris, 92 

Pholiota Johnsoniana, 244; 
phylla, 241; praecox, 243 

Phoma: A sample of mycological no- 
menclature and classification, C. L. 
Shear, 175 


154, 


platy- 


Phoma, 101, 130, 177, 179, 180; hed- 
erae, 176; pustula, 176, 177, 181; 
saligna, 177, 181 

Phomopsis Citri, 149; Pseudotsugae, 
190 


Phyllachora, 197, 200 
Phylloporina dilatata, 75; phyllogena, 


75 

Phyllopsora cryptocarpa, 80; fur- 
furacea, 81; isidiotyla, 81; parvi- 
folia, 81 

Phyllosticta, 130, 178; bidwellii, 131; 
carpogena, 131; congesta, 131; soli- 
taria, 131 

Phyllostictina carpogena, 129; vac- 
cinii, 131 


Physalospora, 123; carpogena, 130; 
murrayae, 130 
Physcia crispa, 87; picta, 88; inte- 


grata, 88; integrata sorediosa, 88 

Picea, 183, 185; engelmanni, 184, 186; 
excelsa, 184; sitchensis, 157 

Pilacre Petersii, 98, 125 

Pinus albicaulis, 193; balfouriana, 193 ; 
Cembra, 100; koraiensis, 193; Lam- 
bertiana, 148; monticola, 148, 194; 
palustris, 157; ponderosa, 157; stro- 
biformis, 193; strobus, 157, 193, 194 

Pistillaria, 148 

Pleospora, 205 

Pleurage, 110; fimiseda, 110 

Pleuroascus, 125 

Pleurothelium inclinatum, 75 

Pleurotus, 100; ostreatus, 144 

Plicatura lateritia, 27 

Plumeria, 73 

Pluteus cervinus, 278 

Pogonomyces hydnoides, 279 

Polyblastia, 71 
















































































Polyporus, 226, 259; amygdalinus, 
279; arcularius, 279; caeruloporus, 
99; candidissimus, 208; caryae, 211; 
cinereus, 212; compactus, 99; dur- 
banensis, 98; favescens, 214; flex- 
ilis, 98; internus, 215; ochroporus, 
98; pulchellus, 219; rhododendri, 
221; sassafras, 222; Schweinitzii, 
97; trichiliae, 98; xantholoma, 230 

Polystictus, 189; abietinus, 189; bi- 
formis, 189; cinnabarinus, 189; con- 
chifer, 189; floridanus, 189; hir- 
sutus, 189; lacteus, 189; pargamenus, 
189; pinsitus, 189; versicolor, 189 

Populus, 147; deltoides, 147; italica, 
147 

Poria, 105, 106, 207, 211, 219, 263; 
atrosporia, 259, 260; candidissima, 
208, 209, 219; caryae, 211; cinerea, 
212; cocos, 105; contigua, 221, 225, 
228, 229; corticola, 211,.212; de- 
colorans, 213; favescens, 214; fer- 
ruginosa, 224, 229; hymenocystis, 
209; incrassata, 258, 259, 263, 260, 
272; interna, 215; juglandina, 215, 
223; laetifica, 223, 224; medulla- 
panis, 219, 220, 225, 230; meru- 
lioides, 209, 210; nigropurpurea, 
216; nitida, 213; papyracea, 217; 
pinea, 259; pulchella, 219, 220, 222, 
225; radula, 210; rixosa, 214; rho- 
dodendri, 221; sanguinolenta, 214; 
sassafras, 222; spissa, 223; sub- 
acida, 211, 220; subtile, 209; su- 
perficialis, 224, 225, 229; tenuis, 
5, 229; tulipifera, 226; vaporia, 

218; vitellina, 226; viticola, 224, 
225, 227, 228, 229; xantholoma, 230 

Poria Cocos, W. A. Murrill, 105 

Porina, 72; dilatata, 75; firmula, 71, 
73; Macrocarpa, 71; mastoidea, 72; 
nucula, 72; subfirmula, 72; Tetra- 
cerae, 73; variegata, 73; Wilsonii, 
73 

Prunus, 122, 224 

Psathyra conica, 3 

Psathyrella, 1, 8 

Psilocybe, 1, 8, 15, 19; agrariella, 9; 
ammophila, 9, 20; arenulina, 6, 8; 
atrobrunnea, 21; atomatoides, 7; 
caespitosa, 5; caerulescens, 20; 
caerulipes, 9; camptopoda, 4, 5; 
canofaciens, 21; cavipes, 4; casta- 
neicolor, 19; castaneifolia, 17; casta- 
nella, 10; cernua, 21; clivensis, 21; 
Cokeri, 12; conissans, 14; cystidiosa, 
15; dichroa, 18; ericaea, 21; elonga- 
tipes, 11; foenisecii, 13; fuscofolia, 
15; fuscofulva, 18, 19; graveolens, 
21; larga, 19; latispora, 10 ; limicola, 

14; limophila, 4; murcida, 21; ni- 
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grella, 17; obscura, 11; panaeoli- 
formis, 12; polycephala, 7; pulicosa, 
22; phyllogena, 3; phyllogena mo- 
desta, 3; rhodophaea, 22; sabulosa, 
5; semilanceata, 22; senex, 13; Sul- 
livantii, 22; spadicea, 16, 17; spa- 
dicea polycephala, 7; .squalidella, 
6; squalidella macrosperma, 6; squa- 
lidella umbonata, 6; subagraria, 16; 
subericaea, 22; submaculata, 4; uda, 
18; unicolor, 4, 5; Vialis, 11 

Pseudocarpidium, 84, 87 

Pseudolmedia spuria, 76 

Pseudomonas alboprecipitans, 239 

Pseudotsuga taxifolia, 157 

Puccinia graminis Tritici, 97 

Purdiaea, 78, 83 

Pycnochytrium, 99 

Pycnoporus sanguineus, 279 

Pyrenopsis phaeococca, 81 

Pyrenula aurantiaca, 73; costaricensis, 
73; leucoplaca, 73 

Pyropolyporus Calkinsii, 279; depend- 
ens, 279; igniarius, 244; Langloisii, 
279 

Pyxine Cocoes, 87 


Quercus, 122; alba, 157 


Ramalina Montagnei, 84; usneoides, 84 

Reed, Geo. M., Varietal resistance and 
susceptibility of sorghum to Sphace- 
lotheca Sorghi (Link) Clinton and 
Sphacelotheca cruenta (Kiihn) Pot- 
ter, 132 

Reticularia lycoperdon, 154, 164 

Rheedia, 75 

Rhizophora Mangle, 113 

Rhus, 122 

Ribes, 148 

Rinodina thysanota, 86 

Romellia, 41 

Rosa rugosa prostrata, 122 

Rosellinia, 111; breensis, 111; Cocoes, 
111; diderma, 111 

Rubus, 122 

Russula delica, 243; foetens, 243; fur- 
cata, 243; heterophylla, 101; nigri- 
cans, Io! 

Sabal Blackburnianum, 108, 109, 110, 
B32, E23, 834, B25 

Sagedia, 73 

Salix, 122; alba vitellina, 239 

Sarcographa labyrinthica, 79 

Sarcosoma rufa, 128 

Sarcoxylon, 127; compunctum, 127; 
lycogaloides, 127 

Savia, 70; sessiliflora, 70, 74, 78 

Schizoparme, 120, 123; straminea, 
121, 122 

Schizophyllus alneus, 278 
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Schizophyllum commune, 239 
Schweinitz, The species of Poria de- 
scribed by, L. O. Overholts, 207 

Scleroderma aurantium, 244 

Sclerotinia carunculoides, 239 

Sclerotiopsis concava, 122 

Selinia, 46 

Septoria, 96; Callistephi, 96; pallidula, 
241 

Shear, C. L., Life histories and unde- 
scribed genera and species of fungi, 
120; Phoma: A sample of myco- 
logical nomenclature and classifica- 
tion, 175 

Sideroxylon, 87 

Snell, Walter H., Occurrence and 
identity of cotton mill fungi, 153 

Solenia fasciculata, 99 

Some observations on the development 
of Endogone malleola Hark., Leva 
B. Walker, 245 

Some Pyrenomycetes of Bermuda, José 
Vizioli, 107 

Sordariaceae, 110 

Sorosporium Reilianum, 133 

Spegazzinea rubra, 241 

Sphacelotheca cruenta, 133, 134, 135, 
138, 139, 140, 141; Sorghi, 132, 133, 
134, 135, 138, 139, 140, 141 

Sphaerella maculiformis, 56; sagedi- 
oides, 104 

Sphaeria, 175, 179, 205; berberidis, 
28; calyculus, 51; chiliopyxis, 37; 
conferta, 54, 55, 56, 57; confertula, 
54, 55, 56, 57; confluens, 117; cu- 
curbitula, 32; cucurbitula nigrescens, 
27; cupularis, 27, 28, 32, 33, 50; 
craterella, 54, 57; euomphala, 53, 
54, 56, 57; exilis, 27, 38, 39; intro- 
flexa, 54, 57; meliae, 40; navicularis, 
183; pauridia, 40; phaeostroma, 48, 
49; Pruni, 27, 32; pustula, 175, 176, 
181; saligna, 176; subconnata, 42; 
tristis, 27, 48, 49, 50, 53; vibratilis, 
4! 

Sphaeriaceae, 25, 111 

Sphaeriales, 25, 110 

Sphaeronema fimbriatum, 233 

Sphaerulina acori, 241 

Spirama retorta, 281 

Sporodinia grandis, 254 

Sporonema quericolum, 12 

Stemonitis, 153; fusca, 153, 164 

Stereum radiatum, 99 

Stevens, F. L., and Weedon, Amy G., 
Three new myriangiaceous fungi 
from South America, 197 

Strigula antillarum, 75; elegans, 75; 
elegans intermedia, 76; plana, 76 

Stropharia, 17, 191, 192, 244; elegans, 
192; rugoso-annulata, 192; semi- 
globata, 243; umbonatescens, 191 
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Tabebuia, 70, 75, 78, 88 

Taxodium distichum, 157 

Thaxteria, 24, 29, 34, 37, 58, 59, 60; 
didyma, 61; javanica, 33; lepto- 
sporoides, 59; spermoides, 59 

The genus Chrysomyxa, James R. 
Weir, 183; life history of Nectria 
ipomoea, Melville T. Cook, 233; 
species of Poria described by 
Schweinitz, L. O. Overholts, 207 

Theaceae, 78 

Thelenella, 69 

Thelotrema polyporum, 79; simplex, 
80; subtile, 79 

Three new myriangiaceous fungi from 
South America, F. L. Stevens and 
Amy G. Weedon, 197 

Thrinax, 70, 71, 73, 76, 

Thuemanella javanica, 12 

Thuja occidentalis, 219 

Thyrea cubana, 82; Girardi, 82 

Tilia americana, 157 

Trachysphaeria fructigena, 188 

Trametes amygdalina, 279; carnea, 
158, 159, 164; cubensis, 279; gri- 
seolilacina, 98; Keetii, 98; Pini, 
97; robiniophila, 146; sepium, 214, 
215, 221, 222; serialis, 98, 158, 
160, 161, 164; setosa, 229; tomen- 
tosa, 98; tenuis, 228, 229; varians, 
98; versatilis, 99 

Tremellodendron, 148 

Trematosphaeria, 46; confertula, 55, 
56 

Trichophyton rubrum, 145 

Trichosphaeria vagans, 52 

Trichothyrium epimyces, 39 

Thrombium echinulosporum, 68 

Trypethelium aenum, 74; catervarium, 
74; eluteriae, 74; eluteriae nigri- 
cans, 74; infuscatulum, 75; mastoi- 
deum, 75; ochrothelium, 75; ochro- 
leucum pallescens, 75; papillosum, 
75; tropicum, 75 

Tuber aestivum, 236; brumale, 236; 
macrosporum, 236; magnatum, 236; 
melanosporum, 236 

Tulasnella Violae, 98 

Tympanopsis, 29, 37, 53, 57; Bac- 
cariana, 55; colosphaerioides, 57; 
euomphalea, 54, 55: uniseriata, 58 


N 


Usnea florida strigosa, 84 
Usnea implicita, 84 
Uredo epidermoidalis, 183 


Valsaceae, 114 

Varietal resistance and_ susceptibility 
of sorghums to Sphacelotheca Sorghi 
(Link) Clinton and Sphacelotheca 
cruenta (Kiihn) Potter, George M. 
Reed, 132 
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Venturia Chaetomium, 38 

Vizioli, José, Some Pyrenomycetes of 
Bermuda, 107 

Volvaria esculenta, 100 


Walker, Leva B., Some observations 
on the development of Endogone 
malleola Hark., 245 

Weir, James R., The genus Chryso- 
myxa, 183 

Winterella, 45, 47; tuberculifera, 48 

Winteria, 24, 46; acuminans, 46; 
cembrincola, 46; coerulea, 46; crus- 
tosa, 46; excellens, 46; intermedia, 
46; laricina, 46; lichenoides, 46; 
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rhoina, 46; rhuina, 39; subcoerules- 
cens, 46; tuberculifera, 30, 45, 46, 
48, 50; tuberculifera caespitosa, 31; 
viridis, 46 

Winteriana tristis, 48 

Winterina, 27, 45, 46, 47, 50; calyc- 
ulus, 51; pezizoidea, 51; tuberculif- 
era, 47, 48 

Xylaria, 117; aristata, 117; axifera, 
117; marasmoides, 117 

Xylariaceae, 116 

Xylocrea, 127 


Zythia resinae, 98 











